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NEW YORK, MARCH, ise 

THE Department of Transportation, which is compar- 
atively a new addition to the National Museum, under the 
charge of the Smithsonian Institute, in Washington, is 
making good progress in increasing its collection, under 
the energetic charge of Mr. Watkins. This Department 
is well worthy of attention, and its value could be largely 
increased should it receive the attention and support which 
it deserves from the railroad companies. There is doubt- 
less a large amount of material scattered around the coun- 
try, which would be of service in such a collection, but 
which is liable to be lost if not cared for, and any one 
knowing of the existence of such material, will be doing a 
public service by calling Mr. Watkins’s attention to it. 





BRIDGE engineers seem to have devoted themselves 
lately to the construction and designing of long spans, and 
projects for big bridges multiply. If they are all carried 
out, the Hudson, the Mississippi, and others of our great 
rivers will be crossed at points hitherto considered imprac- 
ticable, and by spans of a length which not long ago was 
deemed impossible except with a suspension bridge. This 
is partly due to the continued improvement in material 
available for use in bridges, and partly of the success- 
ful results which have been attained recently in long-span 
bridges at various points. 

THE agitation which has been begun by several of the 
local engineering societies in favor of improvement in 
highway bridges, has very much to recommend it. The 
methods which have prevailed to a great extent in letting 
the contracts for such structures are not to be commended, 
and the decision between different bidders too often depends 
upon a board of local commissioners, who are entirely 
ignorant of the first principles of bridge construction, and 
are apt to be governed by motives not above suspicion. 
Honest bridge-builders have been discouraged by the im- 
possibility of competing with those who are not above 





adopting doubtful methods, and the result has been appars 
ent in the construction of many bridges which are any- 
thing but a credit to their builders. 

There may be some difference of opinion as to the re- 
sults to be obtained by State inspection, which is proposed 
as a remedy, but at present it seems to be the only practi+ 
cable way of getting at this evil, and the agitation in its 
favor must be considered as a step in the right direction, 
If it is to be carried out it might be extended to all high- 
way bridges and crossings, including not only the larger 
and more important ones, but the small structures, which 
are usually designed and built by some local carpenter, 
and are not unfrequently examples of poor design and 
worse workmanship. 


THE Illinois Central, which has always been considered 
one of the safest and most conservative of companies, has 
suffered, like nearly ail Western roads, from the loss of 
business and reduction in rates resulting from the building 
of parallel lines and from excessive competition. For the 
first time in many years its stockholders are obliged to face 
a reduction in dividends, and the situation is explained-in 
a report just issued by the Company, which is simply a 
repetition of these facts emphasized by the figures and 
details given. 


MILITARY considerations are not generally taken into 
account in building a railroad in this country, the only line 
in America whose location was finally determined by such 
considerations being the Intercolonial in Canada. We do 
not, therefore, appreciate how much they have to do with 
railroad building in European countries, and this fact may 
explain many things which will appear singular to us in 
consulting a railroad map of France, Germany, or Austria, 
for instance. In nearly all European countries the rail- 
road systems are under strict Government regulation, and 
their lines are laid out and built with special reference to 
their use in time of war. This necessarily involves the 
building of some lines which are hardly required for com- 
mercial purposes and which cannot be profitable. In Ger- 
many and Austria nearly all such lines existing are owned 
and operated by the Government, but in France there has 
recently been considerable complaint from the great com- 
panies because they have been obliged to bear the burden 
of building and the cost of maintaining branches which 
were considered necessary by the War Department, but 
which are altogether unprofitable commercially. They 
ask relief from the Government and will probably receive 
it. : 

THE City Railroad Company, which proposes to build 
an elevated railroad in New York, running through the 
blocks and using public property only at the street cross- 
ings, has begun proceedings, by applying to the Courts 
for the necessary authority to condemn and purchase prop- 
erty, which it needs for its line. 1t will doubtless meet 
with much legal opposition and the result is very doubtful. 
The plan for the road is not generally known, and has, per- 
haps, been regarded somewhat doubtfully by the public, 
which has not had an ugieigger sie of becoming acquainted 
with the details. 


THE question of coast defenses, which is now attracting 
much attention in Congress and elsewhere, is calling out 
active discussion both in this country and in Europe. For 
our own protection we are'to have, in the near. future, at 
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least two floating batteries and one or more boats armed 
with the new dynamite gun, all of which will be efficient, 
but will go a very little way toward the real settlement of 
the question. 

In this connection it may be noted that there is a grow- 
ing distrust, among those who have studied the subject, 
in the torpedo systems, in which so much popular confidence 
has been placed, and especially in the automatic or self- 
moving torpedo. There has been no opportunity of testing 
these to any extent in actual service, but such experiments 
as have been made seem to show that very little reliance 
can be placed upon them, owing to the difficulty of giving 
them proper direction and of exploding them at the right 
moment. 

A substitute for the automobile torpedo, or, rather, an en- 
largement of the idea, is the submarine vessel of which the 
Nordenfelt torpedo boat is the most advanced type. Sev- 
eral of these have been tried abroad with apparent success, 
and bids have recently been received by our own Navy for 
a boat of the same class, one of which will probably be 
accepted. These vessels are necessarily small and their 
use is attended with considerable risk, but they have, at 
any rate, the advantage that they can be directed and 
worked with some degree of certainty. 

The dynamite gun is to be made a feature of the land as 
well as of the sea defenses of our coast, a number having 
been ordered by the Secretary of War for use in the forts 
near New York and Boston. 


THE Sea tests of the gunboat Yorkéown, the latest addi- 
tion to the Navy, have been remarkably successful so far 
as reported, the vessel behaving excellently and showing a 
higher speed even than the contract called for. On the 
preliminary test she made 17.2 knots an hour, her engines 
developing 3,550 H.P. with forced draft, while in a four 
hours’ run at sea, and under unfavorable conditions of 
wind and tide, she made an average of 15.9 knots an hour, 
proving herself not only a fast, but a very steady vessel of 
her size. The Yorktown belongs to a class of vessels 
which will probably be an exceedingly useful one in our 
Navy, and it is to be hoped that the other ships now under 
construction will make as good a showing. 





THE course of the Navy Department in limiting the size 
of the guns furnished to the new cruisers now building, 
and in avoiding the construction of anything like the 1o0o- 
ton or even 67-ton guns of the English and Italian Navies, 
is meeting with much commendation from naval engineers 
abroad, many of whom have been always opposed to the 
use of these enormous guns. In fact a reaction against 
them seems to be springing up even in England, where 
some elaborate arguments have recently been presented 
against arming a vessel with one or two huge guns, and 
where the greater usefulness of the light vessels carrying a 
larger number of smaller guns is finding many advocates. 





THE second cast-steel gun made for the Navy Depart- 
ment has met with better success than the first, having 
passed through the preliminary tests successfully ; how- 
ever, it has still to undergo what is known as the endur- 
ance test. This gun was made of open-hearth steel, the 
first one which failed having been of Bessemer steel, but 
it is not yet by any means certain whether the failure of 
the Bessemer gun was due to the material or to defects of 





the casting. The tests of the second gun are shortly to be - 
resumed and will be exhaustive in their nature. 

This is a question of considerable importance, not only 
on account of the lower cost of cast guns, but also on ac- 
count of the rapidity with which they can be made, which 
would be a matter of very great importance under certain 
contingencies. It is not impossible that the final result 
may be a compromise between the cast and the built-up 
guns, the nature of which may be readily suggested. 





HIGHWAY grade crossings are the subject of an elaborate 
report made to the Massachusetts Legislature, by a special 
commission appointed last year. This report states that 
there are in the State 2,280 grade crossings, while there 
are only 748 crossings at which the track and road grades 
are separated either by an overhead or an under crossing. 
Of the grade crossings not less than 1,393 are unprotected 
by gates, flags, or other signals. In the 10 years ending 
with December last, 75 grade crossings were abolished, 
but during the same period 155 new ones were made, so 
that the number has been actually increased. How much 
delay and how much risk of accident is caused by this 
great number of level crossings in a populous State like 
Massachusetts cannot easily be imagined. The Commis- 
sion recommends, as the first step toward a reform, an ab- 
solute prohibition of any new crossings of railroads and 
highways at grade. As to the abolition of the existing 
ones, it considers that a very difficult question is presented, 
on account of the great expense required, while at the 
same time it is to be considered that the cost will grow 
with every year of postponement. A general estimate of 
the expense of doing away with these crossings, were the 
work to be done at once, puts the total cost at $48,131,000, 
an amount which, it will be readily seen, neither the rail- 
roads nor the towns are able to meet now. 

The plan recommended is a gradual separation of the 
grades, say 5 per cent. of the number to be finished in 
each year, and it is further recommended that the cost be 
divided between the railroads and the towns. It is ad- 
mitted, however, that it would be entirely impossible to 
pass any general law regulating the division of cost, and 
that each case must be judged on its merits by some 
special tribunal to be provided for by the Legislature. 





. - 
COMPOUND LOCOMOTIVES. 





HE arrival in this country of the Webb compound 
locomotive, which the Pennsylvania Railroad Com- 
pany ordered about a year ago, will naturally lead railroad 
engineers to consider the merits of the compound system, 
which has now been thoroughly tested on English and Con- 
tinental railroads. It has been pointed out by some one that 
an unwillingness to profit by the experience of foreigners is 
a natural defect of the American character, This fault the 
officers of the Pennsylvania Railroad have avoided, in the 
present instance, at least. The advantages of the com- 
pound system, as applied to locomotives, have been defi- 
nitely promulgated by thoroughly competent engineers 
like Mr. Webb, of the London & Northwestern Railway, 
Mr. Worsdell, of the Northeastern Railway, Mr. Von Borries 
and Mr. Mallet, on the Continent, who have all had ample 
experience in the use of such engines to enable them to form 
correct opinions regarding their advantages. The officers 
of the Pennsylvania Railroad, therefore, assumed the posi- 
tion that, if there was any merit in the compound system, 











Vol. LXIII, No. 3.] 


ENGINEERING JOURNAL. 


103 








engineers of the ability of those named, who had given 
much time and thought to its introduction, and who have 
had more experience in its use than any other persons, 
would necessarily know more about it than any one else 
could. The Pennsylvanians therefore determined to test 
the system, and in doing so to avail themselves of the 
experience of those who had gone before them and avoid 
their mistakes and profit by their success, A locomotive 
was therefore ordered to be built in England under Mr. 
Webb’s directions, with few or no restrictions, leaving the 
responsibility for the success or failure of the engine entire- 
ly with him. A mechanic has come over with the machine, 
to erect it, and a locomotive runner and fireman have been 
sent to run it. In other words, the Pennsylvania Railroad 
officers have said to Mr. Webb, ‘‘ We want to profit by your 
experience ; send us one of your engines and show us 
what it can do” ; which seems a very much wiser course to 
pursue than the pretentious policy—altogether too common 
—of assuming that a person without investigation or study 
or experience knows more of a subject than intelligent 
people do who have given years of time and thought to 
learning all that can be known about it. 

It would not be necessary to go very far to find illustra- 
tions of this error. Some years ago, for example, the 
traffic of this country demanded a more perfect system of 
signals on our railroads. Under those circumstances it 
might be supposed that, if anywhere on the face of the 
globe, a similar condition of things existed, and years of 
time, study, and experience had been devoted to supplying 
the demand, that railroad managers and engineers would 
eagerly avail themselves of the results of that study and ex- 
perience. Instead of doing this there was a period when 
it seemed as though every ingenious railroad engineer in 
the country was devoting himself to the evolution, out of 
his inner consciousness—without any knowledge or experi- 
ence of the subject—of a system of railroad signals. When 
managers or engineers were without ingenuity themselves, 
they called in the aid of the cranks, and the yards of the 
railroads of the land for a time fairly blossomed with sig- 
nals of every conceivable form and shape. In the absence 
of any other source of illumination a pack of cards seemed 
to be the first source of inspiration, and hearts and 
diamonds and the ace of spades did duty as signals on 
various roads. In New England huge banjo-shaped 
signals were erected on several lines, until it seemed as 

‘though they were devoted to advertising some company 
of negro minstrels, If the signal evolutionists had simply 
consulted a little book, ‘‘ Railroad Appliances,’’ published 
about this time, they would have found the following state- 
ment: ‘‘ About 1841 the signal known as the Semaphore 
signal was introduced by Mr. C. H. Gregory, and has 
been found so superior to all other types, that it is rapidly 
superseding all the other signals, and before long it will 
probably be the only daylight fixed signal used in this 
country’’ (England). The prophetic part of this seems 
likely to apply here as well as to Great Britain, as the 
diamonds, hearts, spades, and banjos are falling like leaves 
in autumn, and the Semaphore signal is extending its 
warning arm from one end of the land to the other. The 
same process was gone through with reference to systems 
of interlocking and block signals. A great variety of these 
were tried and much money wasted, while at the same 
time entirely successful and practical systems were in use 
in Europe and were adopted later here, after a good many 
imperfect plans had failed. Since then American genius 





has been exercised on the European systems, and they have 
been improved and adapted to our wants and requirements, 
The moral of this is that when any persons know more of a 
subject than we do, it is wisdom to profit by their knowl- 
edge. Of course if they do not know more than we, there 
is nothing to be gained from them. No American would 
go to Europe for information about building grain eleva- 
tors, threshing-machines, saw-mills, or sinking oil and gas 
wells, but it is, perhaps, not disloyal to admit that there are 
some subjects about which they have had more experience 
than we have ; and that compound locomotives is one of 
them. 

After the Pennsylvania-Webb engine has shown what it 
can do, there will be a chance for American locomotive 
engineers to improve on it, and it will be very surprising 
if it does not go through an evolutionary process which 
will adapt it much better to its new environment on this 
side of the Atlantic. But even if the Webb engine does 
all that is claimed for it, the adoption of the compound sys- 
tem may still be an open question. Ina paper recently read 
before the Institute of Civil Engineers it is claimed that it 
effects a saving of about 15 per cent. in the consumption of 
fuel, On the Pennsylvania Railroad, including the New 
Jersey and the Philade)phia & Erie roads, the fuel con- 
sumed by locomotives costs annually nearly $3,000,000 ; 
15 per cent. on this would be $450,000. It would seem as 
though considerable outlay could be profitably made to 
effect such a saving. In this, as in many other cases, it is 
not safe to come to conclusions quickly. There can be no 
doubt that by the use of feed-water heaters a saving of from 
10 to 12 per cent. of the fuel can be effected. This can be 
proved theoretically and has been demonstrated practically. 
Nevertheless, feed-water heaters have been tried times 
without number, and have always been abandoned, unless 
their use is continued under the stimulus of the inventor’s 
‘*influence.’’ Now, what is the reason for this? It is 
due, apparently, to the fact that the use and maintenance 
of feed-water heaters is attended with some extra care and 
expense ; but perhaps more because feed-water heaters 
lessen the number of days and miles of service which 
locomotives will render annually. There are periods on 
nearly all roads, when the service of every locomotive 
which the company owns is urgently needed, and when the 
loss of such service means a serious pecuniary loss. Every 
appliance or additional part applied to a locomotive in- 
creases the liability of its being disabled, and because feed- 
water heaters are liable to fail at such periods seems to be 
—more than any other cause—the reason why their use is 
abandoned. It seems not to be as generally recognized as 
it should be, that the loss of the service of a locomotive, 
when it is most needed, is a very serious and costly matter. 

The writer of the paper already referred to says that the 
adoption of high pressure steam is attended with the fol- 
lowing drawbacks : ‘‘ The boiler and all steam joints must 
be more carefully made. Only the better kind of lubri- 
cants are admissible, such as are not decomposed at the 
higher temperatures of the steam. The gland packings 
must be constructed to withstand heat. The high-pres- 
sure cylinder is liable to corrosion. The large low-pres- 
sure cylinders are more cumbersome and have more cool- 
ing surface than small compact cylinders, A large quantity 
of water of condensation might be observed in the chim- 
ney, thrown from the blast pipe of the large low-pressure 
cylinder, making safety valves on this cylinder essential. 
The momentum of a piston, 26 in, or 30 in, in diameter, 
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together with that of the other reciprocating parts of the 
large engine, causes severe strains, which must be provided 
for.’’ To these objections must be added the additional 
cost of compound engines, and the hypothetical one 
whether they are more troublesome to run and maintain 
than simple engines. 

The cost of fuel per locomotive per year on the Peunsyl- 
vania system may be taken in round numbers at $2,000 ; 
15 per cent. of this—the saving claimed for the compound 
system—is $300, a sum which it would be very easy to 
absorb in the maintenance of additional or more complex 
parts, or by the loss of service of the engine. 
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NEW PUBLICATIONS. 





PREPARING FOR INDICATION: Practical Hints ; the Re- 
sult of Twenty-three Years’ Experience with the 
Steam-Engine Indicator : by Robert Grimshaw, M.E, 
New York ; Practical Publishing Company. 


This is a small book containing practical directions for 
applying an indicator to different classes of engines. It 
is well illustrated, and will be of value to those without ex- 
perience who want information with reference to the use 
of this important instrument. The directions relate chiefly 
to the methods of attaching indicators to cylinders, the 
arrangement of pipes, levers, etc., details which are some- 
times puzzling to new beginners. 


BY ANGUS 
New York ; Wational Car & Locomotive 


COMBUSTION IN LOCOMOTIVE FIRE-BOXES: 
SINCLAIR, 
Builder. 


This is a small pamphlet of 21 pages, which contains an 
elementary explanation of the theory of combustion, with 
practical directions for firing a locomotive, It is written 
in a very simple and lucid style, admirably suited to the 
purpose for which it is intended, which is ‘‘ to supply 
knowledge-seeking enginemen with information relating 
to the fundamental principles underlying the art of firing.’’ 


BULLETINS OF THE UNITED STATES GEOLOGICAL SUR- 
VEY: NUMBERS 40-47 INCLUSIVE. Washington ; 
Government Printing Office. 


The present issue continues the admirable series of 
monographs issued from time to time by the United States 
Geological Survey on various topics connected with its 
work. The subjects of the present numbers are: 

No, 40: Changes in River Courses in Washington Ter- 
ritory due to Glaciation. 

No. 41: The Fossil Faunas of the Upper Devonian—the 
Genesee Section, New York. 

No. 42: Work done in the Division of Chemistry and 
Physics, mainly during the Fiscal Year 1885-86. 

No. 43: The Tertiary and Cretaceous Strata of the 
Tuscaloosa, Tombigbee and Alabama Rivers. 

No. 44: Bibliography of North American Geology for 
1886. 

No. 45: Present condition of Knowledge of the Geology 
of Texas. 

No. 46: Nature and origin of Deposits of Phosphate of 
Lime, 

No, 47: Analyses of Waters of the Yellowstone Park, 
with an Account of the Methods of Analysis Employed. 





It is impossible to review these monographs in detail, 
and it can only be said in a general way that the work 
which the Survey is doing is much increased in value to 
the scientific world by the issue, from time to time, of these 
notes of progress made and results obtained. 





PLATE GIRDER CONSTRUCTION : BY ISAMI HiRo1. New 
York; published by the D. Van Nostrand Company 
(Van Nostrand’s Science Series, No. 95; price, 50 
cents). 


The use of plate girders is becoming more general every 
day upon our railroads, for highway crossing bridges and 
for railroad bridges of less than 60 or 75-ft. span. When 
properly designed, nothing can be more economical or 
secure; the majority are, however, faultily designed in 
regard to the most economical use of material, and some 
few in regard to actual safety. 

As the Author states in the preface, this little book 
‘* presents in as simple a manner as possible a rational 
mode of designing plate girders.’’ Without going ex- 
haustively into the theory of stresses, it explains concisely 
the nature of web stresses, the graphical method of finding 
the maximum shear under any load, and rules for the pro- 
portioning of the web with the design and spacing of the 
stiffeners. Then follow the flange-stresses, and the propor- 
tioning of the flanges and plates, with clear and concise 
instructions upon the spacing of rivets and the making of 
all necessary splices and connections, together with rules 
for the lateral bracing. 

There is just enough theory introduced to enable one to 
understand the course of reasoning followed in formulat- 
ing the rules given. 

Owing to the lack of books on this subject that are within 
the general reach of draftsmen and engineers, this work 
ought to find ready acceptance at their hands and prove a 
useful book for students of engineering. 





REISE S. M. SCHIFFES ‘‘ ALBATROSS *’ NACH SiiD-AMERI- 
KA, DEM CAPLANDE UND WEST-AFRIKA, IN DEN 
JAHREN 1885-86. EDITED BY CAPTAIN JEROLIM VON 
BENKO. Pola, Austria ; issued under authority of the 
Ministry of War. 


This is a very full account of a cruise made by the Aus- 
trian war-ship A/da/ross in the South Atlantic, and is one 
of a series of similar accounts issued under the charge of 
the Hydrographic Office of the Austrian Navy. It is nota 
mere journal or log of the ship’s voyage, but contains 
much valuable information with regard to the countries 
visited, their government, commerce, etc., and facts of 
service to navigators. 

It is accompanied by a large map showing the course 
followed by the A/éatross on her cruise and the various 
ports at which she touched. 





CHALLEN’S ENGINEERS’ LOG-BOOK OF THE DAILY RUNS 
OF AN ENGINE FOR ONE YEAR. New York; pub- 
lished by Howard Challen, 140 Nassau Street (price, 75 
cents and $1). 

This very convenient and almost indispensable com- 
panion for a stationary engineer is a book of convenient 
size for the pocket, with a page for each week in the year, 
a line being given for each day. It is ruled, with printed 
headings, columns being given for average pressure ; 
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hours run; revolutions; vacuum; piston speed ; indi- 
cated H.P.; initial pressure ; terminal pressure ; temper- 
ature of hot well and heater; water used per H.P.; fuel 
burned ; ashes ; oil and waste used, and a blank column 
for any additional note which experience may suggest. A 
blank space is also left to note defects observed, repairs 
needed, and any other necessary matters. 

With this book it is the work of only a few minutes each 
day for an engineer to keep a full record of all essential 
points relating to the working of his engine. How useful 
this is all careful engineers know, and no small part of its 
helpfulness lies in the ability to refer readily to the past 
record and compare the running of the engine at different 
periods and under different conditions. 





DEVELOPMENT OF TRANSPORTATION SYSTEMS IN THE 
UNITED STATES: Comprising a Comprehensive De- 
scription of the Leading Features of Advancement 
from the Colonial Era to the Present Time, in Water 
Channels, Roads, Turnpikes, Canals, Railways, Ves- 
sels, Vehicles, Cars and Locomotives ; the Cost of 
Transportation at Various Periods and Places, by the 
Different Methods ; the Financial, Engineering, Me- 
chanical, Governmental and Popular Questions that 
have Arisen ; and Notable Incidents in Railway His- 
tory, Construction and Operation ; with Illustrations 
of Hundreds of Typical Objects: by J. L. Ringwalt, 
Editor of the Razlway World. Philadelphia ; published 
by the Author. 


This long descriptive title, while it is a little inconvenient 
on account of its length, has the advantage of giving in- 
formation of the general character of the book, which is a 
good-sized quarto volume of 398 pages, liberally illustrated 
with engravings—such as they are. As its title indicates, 
it has a historical character, but it can hardly be called a 
history, as apparently no exhaustive investigation or no 
attempt even has been made to write a complete history 
of any branch of railroad development. That task still 
remains for some patient plodder who has at least the 
one characteristic of genius—an infinite capacity for taking 
trouble. 

The book before us consists of a mass of interesting 
material, which the author has collected together during 
some years of editorial work on the paper with which he 
is connected. To a railroad man it is as interesting as a 
novel—much more so than some novels. It has a sort of 
flavor that reminds the reader of Cooper’s stories, and one 
reads on and on continually interested in the variety of 
subjects to which it relates. 

It is divided into three general heads—Before Railways ; 
Railway Infancy ; Railway Youth, and Railway Manhood. 
A sort of gossipy sketch of the different methods of trans- 
portation which have been used on land, water, and rail 
is given with illustrations of beasts, boats, vehicles, and 
structures in various ways related to transportation. With 
so interesting a book before us it is hard to drive away the 
smile of satisfaction and assume a frown of condemnation. 
But how did the Author succeed in having such wretched 
drawings and engravings made for his book? In this 
day of art culture and improved processes of engraving, it 
would be difficult to know where to go to have equally bad 
illustrations made. If the Author made his own drawings, 
the knowledge of it will lead the reader to wonder how he 
could be so good an editor and so poor an artist, and to 





feel sure that in the latter calling he has missed his voca- 
tion. The book would be increased immensely in value if 
the illustrations were what they should be, and also if the 
source from which they were obtained was given. In 
such illustrations the investigator finds that there is often 
great lack of authenticity. Thus the engraving of Oliver 
Evans’s Orukter Amphibolis, opposite page 24, differs 
materially from that opposite page 160; and that of the 
John Bull on the same page looks as though it had an 
attack of dropsy. 

It is always an ungracious task to point out errors in a 
work of this kind, because a reviewer with any experience 
as a writer has a vivid consciousness of the many errors 
which the Author did not fall into, and the pains he must 
have taken to avoid them. For old acquaintance’ sake, 
attention should be called to the fact that the name of Mr. 
Bollman, the inventor of the bridge which bears his name, 
was not “‘ August,’ as given opposite page 208, but 
Wendel. 

The book will interest nearly all who are concerned 
directly or indirectly with railroads, but it is to be hoped 
that in a future edition the author and publisher may see 
his way to giving new and better illustrations. 





EXHIBIT OF THE NAVY DEPARTMENT AT THE CENTEN- 
NIAL EXPOSITION OF THE OHIO VALLEY AND CENTRAL 
STATES, CINCINNATI, OHIO, JULY 4—-OCTOBER 27, 1888. 
Issued under authority of the Navy Department. 


This catalogue, prepared by Lieutenant Richard Rush, 
the representative of the Navy Department at the Exposi- 
tion, is something more than a mere catalogue of the ar- 
ticles shown, and gives an excellent and connected account 
of the exhibit, the object of which was to give, first, a rep- 
resentation of the work now in progress in the reconstruc- 
tion of the Navy,-both in ships and armament; and, 
second, a general view of the extent and importance of the 
scientific work accomplished by the Navy in time of peace. 

The exhibit included contributions from the Bureau of 
Construction and Repair, the Bureau of Ordnance, the 
Bureau of Navigation, the Naval Observatory, and the 
Naval Academy. 





OUTLINE OF PLANS (WITH ILLUSTRATIONS) FOR FUR- 
NISHING AN ABUNDANT SUPPLY OF WATER TO THE 
CITY OF NEW YORK FROM A SOURCE INDEPENDENT 
OF THE CROTON WATER-SHED, DELIVERED INTO THE 
LOWER PART OF THE CITY UNDER PRESSURE SUF- 
FICIENT FOR DOMESTIC, SANITARY, COMMERCIAL 
AND MANUFACTURING PURPOSES AND FOR THE Ex- 
TINGUISHMENT OF FIRES: WITH LEGAL, ENGINEER- 
ING AND OTHER PAPERS. New York; John R. Bart-- 
lett and Associates. 


This book is an elaborate presentation of the advantages 
claimed for the plan of drawing an additional water-sup- 
ply for New York City from the water-shed of the Upper 
Passaic in New Jersey, instead of procuring the supply 
from the Croton River by increasing the storage capacity 
in the basin of that river. It contains a number of ad- 
dresses made in favor of the plan; legal opinions as to 
the right to use New Jersey waters ; estimates of cost and 
a full statement of the urgent necessity of an additional 
supply. There is also a report from the Consulting En- 
gineers who examined the project—Messrs. Clemens Her- 
schel, Alphonse Fteley, and Captain T. W. Symons, 
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The illustrations include maps of the Croton and the 
Passaic water-sheds ; a profile of the proposed pipe-line 
for carrying the water to and under the Hudson River ; 
photographic views of a number of points in that section 
of New Jersey from which it is proposed to draw the new 
supply, and sectional views of the Hudson River Tunnel. 

The plan has certainly been well presented by its advo- 
cates, for it would not be easy to find anywhere so elab- 
orate a statement of the merits of any engineering project. 
Perhaps more space might have been given to its en- 
gineering side, and less to the legal and economic aspects 
of the question; but probably the book is intended to 
reach those who will control the decision of the question 
and the appropriation of the money rather than the en- 
gineers who will have to plan the details and supervise 
the execution of the work. 





THE WOODWARD ELECTRICAL COMPANY, MANUFAC- 
TURERS OF THE DETROIT STORAGE BATTERY: CAT- 
ALOGUE AND DESCRIPTION. Detroit, Mich.; issued by 
the Company. 


There is, we believe, a very active controversy now in 
progress among electricians as to the true value and place 
of the storage battery. Without pretending to judge or 
to decide the question, there can be no doubt that the 
storage battery will have a place of its own, as a conven. 
ient method of applying electrical power in many places 
where the dynamo cannot be used. 

This pamphlet gives an account of the construction and 
management of a new form of storage battery, with some 
considerations on the general question of the use of such 
batteries and the purposes for which they will be found 
convenient. There are also some elementary Electrical 
Data, by Lieutenant F. B. Badt, which will be found con- 
venient for reference by the general reader. 





VICK's FLORAL GUIDE FOR 1889. Rochester, N. Y.; pub- 
lished by James Vick, Seedsman. 


The practise of beautifying the grounds adjoining rail- 
road stations is growing very general on the lines in the 
older-settled States, and has much to commend it. Station 
agents and others who need advice can hardly find a 
better guide than this work, which is not by any means a 
mere catalogue of seeds, but contains much useful infor- 
mation for the gardener, whether professional or amateur, 


——— aed 


ABOUT BOOKS AND PERIODICALS. 

THE Railroad Mail Service is described in the March 
number of SCRIBNER’S MAGAZINE by Thomas L. James, 
_Postmaster-General in Garfield’s Cabinet. A graphic ac- 
count of the evolution of mail-carrying in this country, 
from the days of the colonial carrier to the modern fast 
mail train, is given. 

Among the new books in preparation by John Wiley & 
Sons are included Professor Thurston's Manual of the 
Steam Engine, which is intended as a companion to his 
Manual of Steam Boilers, Other books in the same de- 
partment are Professor Peabody’s Notes on Thermo- 
Dynamics and Steam Engine Experiments ; Kinematics, 
or Practical Mechanism, a treatise on the transmission 
and modification of motion and the construction of mechan- 
ical movement, by Professor Charles W. MacCord, and 
Steam Engine Design, by Professor J. M. Witham. 











Those for the use of civil engineers are a Treatise on 
Masonry Construction, by Ira O. Baker; a Treatise on 
Hydraulics, designed as a text-book for technical schools, 
by Professor Mansfield Merriman, and Ganguillet and 
Kutter’s Flow of Water in Rivers and Other Channels, 
translated, revised, and extended by Rudolph Hering and 
J. C. Trautwine, Jr. 


The first number of the JOURNAL of the American 
Society of Naval Engineers, for February, 1889, contains 
articles on Trials of a Steam Barge, by Chief Engineer 
B, F. Isherwood ; Tests of the High Service Pumping 
Engines at Washington, by Past Assistant Engineer G. W. 
Baird ; Problems in Propulsion, by Assistant Engineer 
W. D. Weaver ; Coals of the Pacific Coast, by Past Assist- 
ant Engineer C. R. Roelker ; Quadruple Expansion En- 
gines, by Assistant Engineer F. C. Bieg ; also several other 
articles of interest, and a number of short notes on Steam 
Trials, New Ships and other current naval matters. The 
new Society, we understand, has already a large member- 
ship, and has, we hope, a prosperous and useful career 
before it. 

An article which is worth careful reading is that on 
Slow Burning Construction, by Edward Atkinson, in the 
CENTURY MAGAZINE for February. Mr. Atkinson is an 
authority on more than one point, and his conclusions on 
a matter which he has studied attentively, are of interest 
to manufacturers, railroad companies, and architects who 
have occasion to build, design, or use large structures for 
industrial purposes. Economy and a regard for human 
life alike require the adoption of systems of building which 
shall avert danger from fire ; and that these considerations 
should be so generally disregarded in our factory buildings 
is not creditable. 


An article of interest to engineers in the POPULAR SCI- 
ENCE MONTHLY for February, is that by Professor G. A. 
Daubree, on Underground Waters in Rock Transforma- 
tions. It is a continuation of several others on points re- 
lating to Underground Waters by the same Author. 

In the same number Political Control of Railroads is dis- 
cussed by Appleton Morgan, from the standpoint of an ex- 
treme opponent of any form of control whatever. Mr. 
Morgan argues plausibly, though many readers will hardly 
be disposed to admit all the premises which he assumes, 
and it would not be difficult to find flaws in his reasoning. 
Nevertheless, the article should be read asa good state- 
ment of one side of a much-disputed question. 


Dakota, more than any Western State—except, perhaps, 
Kansas—has made by the railroads, and the article on 
that Territory in HARPER'S MAGAZINE for February, em- 
phasizes this fact. The article is descriptive—almost col- 
loquial—rather than statistical, but gives figures enough to 
support its facts and to give the reader a fair idea of the 
present standing and condition of what is likely to be the 
next new State, or, more probably, two States. 





ee 
BOOKS RECEIVED. 


ON THE UsE oF HEAVIER RAILS FOR SAFETY AND ECONOMY 
IN RAILWAY TRAFFIC: BY C. P. SANDBERG, C.E. London, 
England ; published by the Institution of Civil Engineers, 
This is a paper read before the Institution by Mr. Sandberg, 
who is well known as a high authority on the subject. 

AN INVESTIGATION OF THE CONSTRUCTION OF THE VARIOUS 
KINDS OF CUPOLAS THAT HAVE BEEN USED FOR THE MELTING 
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oF Pic Iron: By M. A. Gouvy, Jr.; TRANSLATED BY W. F. 
DurFree, ENGINEER. Philadelphia; reprinted from the /our- 
nal of the Franklin Institute. 


ANNUAL REPORT AND STATEMENTS OF THE CHIEF OF THE 


BurEAU oF STATISTICS, TREASURY DEPARTMENT, ON THE For- 
EIGN COMMERCE AND NAVIGATION, IMMIGRATION, AND TONNAGE 
OF THE UNITED STATES FOR THE FISCAL YEAR ENDING JUNE 
30, 1888 : WILLIAM F. SwITZLER, CHIEF OF BUREAU. Wash- 
ington ; Government Printing Office. 


ELEVENTH ANNUAL REPORT OF THE BOARD OF RAILROAD 
COMMISSIONERS OF THE STATE OF IOWA, FOR THE YEAR END- 
ING JUNE 30, 1888: PETER A. Dey, SPENCER SMITH, AND 
FRANK T. CAMPBELL, COMMISSIONERS. Des Moines, Iowa; 
State Printers. 


THE JOURNAL OF THE IRON & STEEL INSTITUTE; 1888. Lon- 
don ; published for the Institute by E. & F. N. Spon. 


PROFESSIONAL PAPERS OF THE CorPS OF ROYAL ENGINEERS: 
EDITED BY Major FRancis J. Day, R.E. Vo.Lume XIII, 1887, 
Chatham, England ; published by the Royal Engineers’ Insti- 
tute. 


REPORT OF THE PROCEEDINGS OF THE ‘TWENTY-SECOND 
ANNUAL CONVENTION OF THE MASTER Car-BUILDERS’ ASSOCI- 
ATION, HELD AT ALEXANDRIA Bay, N. Y., JUNE 12, 13, and 14, 
1888. New York ; issued by the Association. 


CONDENSERS FOR STEAM ENGINES: BY J. H. KINEALY, ST. 
Louis; reprinted from the /Journa/ of the Association of En- 
gineering Societies. This is a paper read by Mr. Kinealy be- 
fore the Engineers’ Club of St. Louis at its meeting in December 
last. 


UNIVERSAL MILLING MACHINES: CATALOGUE. Philadelphia ; 
issued by Pedrick & Ayer, 1625 Hamilton Street. 


Tue HaArris-Cor iss ENGINE AS BUILT BY THE W. A. Har- 
RIS STEAM-ENGINE COMPANY : CATALOGUE AND DESCRIPTION. 
Providence, R. I. ; issued by the W. A. Harris Steam-Engine 
Company. 


Some Recent BOILER EXPLOSIONS, AND SHORT TALKS TO 
STEAM Users. Hartford, Conn. ; issued by the Hartford 
Steam-Boiler Inspection & Insurance Company. 


How To KEEP STEAM BOILERS FREE FROM INCRUSTATION: 
Tri-SopIUM PHOSPHATE WATER PuRIFIER. Philadelphia ; 
issued by the Keystone Chemical Company. 


THE COMPARATIVE DANGER TO LIFE OF THE ALTERNATING 
AND CONTINUOUS ELECTRICAL CURRENTS: BY HAROLD P. 
Brown, ELECTRICAL ENGINEER. ' New York ; published by the 


Author, 
+ 


FRENCH AND AMERICAN PRACTICE WITH 
EMERY WHEELS. 





To the Editor of the Railroad and Engineering Journal; 


THE carefully illustrated article in the February number 
of the JOURNAL, translated from the Revue Generale des 
Chemins de Fer, would lead a superficial reader to imag- 
ine that French science had been brought to bear upon the 
emery wheel in a way that contrasted strongly with loose 
methods elsewhere. French practice and principle, if the 
above article correctly represents them, are strikingly dif- 
ferent from the best practice and principle in the United 
States. 

The French journal practically takes the ground that the 
safety of an emery wheel is an entirely unknown quantity, 
and that mechanical devices are needed as a supplement. 
The best American principle is embodied in the following 
quotation which has been widely circulated for years: 
‘““ We caution the public against any and all mechanical 
devices to prevent wheels from bursting. Any wheel 
which will not stand a surface speed of 5,500 ft. per min- 





ute, in actual use, and without mechanical reinforcements, 
is unfit to run. We also caution the public against the use 
of stone-center, iron-center, and open-center wheels."’ 

The mechanical devices which have been tried in the 
hope of making emery wheels safer have —— re- 
sulted in making them more unsafe. Wheels have been 
surrounded with cast-iron and other metal shields, which 
have generally broken at some weak point. Extra large 
flanges have been used, and still the bursting wheel would 
escape from their clutches. In one case, not content with 
extra large flanges, the users bored from four to six holes 
through the wheel and fastened the flanges by iron bolts 
running through the wheel. It seems needless to say that 
some of the bolts were screwed much tighter than others, 
and that the tension was so unequal that the wheel burst 
almost at once, killing the workman. 

The whole tendency of mechanical reinforcements is to 
create a false idea of safety, and to prevent users from 
finding out what wheels are safe or unsafe and wAy they 
are safe or unsafe. 

Wheels may be unsafe because the matrix in which the 
emery is embedded, or the cement which binds it together, 
have too little cohesion. Such wheels are often described 
as rotten. A wheel of this kind, bursting, would not be 
likely to exhibit radia/ cracks or breaks (as in the French 
case), but would throw pieces off irregularly. We have 
seen many such wheels in which all outside of the flange 
flew off, while that inside was held fast. Wheels may Be 
unsafe because of unequal tension. Wheels made by the 
process of vitrifaction, or by artificial stone processes, or 
by any process in which the hardening, setting, or chemi- 
cal change proceeds from the outside to the center, are 
likely to be subject to great and unknown inequality of 
tension. If such wheels do not crack from this tension 
before use, yet the repeated heatings and coolings due to 
use cause expansion and contraction whose final effect 
may be to start a break. 

Wheels may be unsafe because of imperfect chemical 
combination and continued disintegrating chemical ac- 
tion. A wheel was once patented whose strongest claim 
rested upon the use of a material for its mechanical effect 
only, while the material employed possessed chemical 
properties unthought of by the user, and worked the ruin 
of the wheel. 

Wheels may be unsafe because they are too good con- 
ductors of heat. We have seen two wheels of different 
makes tested, in which one remained uninjured and com- 
paratively cool after 45 minutes’ hard work, while the other 
burst after four minutes’ work of some severity, and was 
so hot that it could not be handled. Yet both of these 
wheels had stood successfully the high speed test. The 
superficial observer would on this account have rated one 
as safe as the other, while the experienced user would have 
predicted that the one which was the poorest conductor 
was the safest. Those makers who advertise that their 
wheels consist entirely of cutting properties—that is, that 
they are wholly mineral—advertise their danger by that 
claim. 

The safe wheel, then, must be made with a cement or 
matrix of great cohesive power—it must be a poor con- 
ductor of heat, it must contain no permanently active 
chemical ingredients, and it must not be made by any 
baking, drying, vitrifying, or setting process which acts 
from the outside to the center, subjecting the mass to, and 
often leaving it under unequal tension. 

Having such a wheel as this, why then should it break ? 
Such wheels might break from purely mechanical defects. 
For instance, some wheels are molded under high heats 
and with heavy hydraulic pressure. The mass of which 
the wheel is composed is forced by such pressure around 
and against the central steel pin whose office it is to mold 
the mandrel hole. If this wheel is removed from the mold 
at a moderate heat, or in an hour or two of time after it is 
finished, it would probably be perfect. But if allowed to 
remain too long in the mold and get too cold the contrac- 
tion or shrinkage of a large wheel upon a pin only 14 in. 
in diameter is enough to start a crack in the wheel. Such 
crack would start at the mandrel hole, would not be per- 
ceptible to a careless observer, and could only be traced 
an inch or two in the strongest light. In some processes 
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the wheels have to be forced out of the molds by hydrauilic 
pressure, and the pins pushed through the wheels in some 
way. Now, the emery wears the pins rapidly, and some- 
times these pins, owing to such wear, are not of uniform 
diameter, and being forced through split the wheels just 
as wedges would. 

To sum up this feature Jet us say that in the handling of 
the wheel after it has been molded, there are several 
chances for the most perfect wheels to receive vital but 
almost imperceptible injury. 

Now, the best American practice is to submit every 
wheel to a high speed test. A testing machine is so 
mounted in a bomb-proof that the machine can be set in 
motion and stopped by a man outside, and the wheel run 
under such conditions that no injury can result. Every 
wheel is run at a surface speed of from two to three miles 
a minute, though the standard working speed is only one 
mile a minute, At these speeds wheels which have unseen 
cracks burst; and by this simple method of destroying in 
his own factory all imperfect wheels, the American maker 
—that is, the maker of first-class wheels—succeeds in 
sending out wheels which may practically be called safe 
and perfect. If the Revue Generale des Chemins de Fer 
states the French practice correctly, it is the exact opposite 
of the American ; for that journal says that, ‘‘ Generally, 
in order to avoid the injury which might be done at too 
great a speed, the stone is run on its trial only at the high- 
est speed which is to be used in service.”’ 

According to the best American practice the method to 
obtain a safe wheel is to choose one of such a make as is 
free from certain obvious defects, and which has been sub- 
jected to such high speed tests as would destroy all wheels 
having unseen weaknesses and injuries. 

Having thus procured a safe wheel, the question still re- 
mains whether such a wheel is likely to break, and, if so, 
why? We answer that the most perfect wheel is likely to 
be broken under improper conditions of use. Some such 
improper conditions are shown in the very devices illus- 
trated by the French journal as a means of obtaining 
safety. Note, in the first place, that the wheel is an ‘* ofen- 
center’’ wheel, and that ‘‘ open-center’’ wheels were de- 
nounced in the American caution quoted in the beginning 
of this article. Open-center wheels necessitate either the 
filling up of the center by the user or the use of flanges 
similar to those shown in the French illustration. Flanges 
like these, adapted to the use of open-center wheels, 
and having the inwardly projecting shoulder on which to 
center the wheel, were originally patented in America in 

1870, At that-time there was a general impression that 
the price of emery wheels was extortionate, and a véry 
erroneous idea that the material of a wheel was more 
costly than the labor used in making it. In order to cut 
prices and also to secure the sale of larger wheels, certain 
makers put upon the market at reduced prices wheels 
having open centers, stone or composition centers, and 
molded upon cast iron hubs. Seeing the danger of all 
such devices, the patentees of the flanges very speedily 
withdrew them from the market, discountenanced all de- 
vices of the kind, and steadily advocated the use of wheels 
with holes adapted to the diameter of the mandrel or shaft 
on which it revolves. 

Two dangers are inseparably connected with the use of 
the flanges shown in the French illustration. The first is, 
that if the flanges are screwed together very hard, as is 
certain to be the case, they will be sprung, or forced in 
toward the center, and the inwardly projecting shoulders 
will be thrown out, their pressure being so exerted as to 
wedge the wheel apart and disrupt it. The second danger 
is that if the inwardly projecting circular rims or shoulders 
are of such diameter as to nicely fit the hole in the wheel, 
then the expansion of the flange in case of a hot bearing 
would be likely to burst the wheel. If the hole in the 
wheel is molded with great mechanical nicety, the ten- 
dency would be to fit the inwardly projecting rim to the 
hole in order that the rim might be used to center the 
wheel. In this case there would be almost perfect circular 
contact. On the other hand, if the hole was imperfectly 
molded or the rim imperfectly turned, there would prob- 
ably be actual contact between wheel and rim at several op- 
posing points, Now the wheel shown in French diagrams 








would weigh about 1,500 lbs., and the hole in it is about 12 
in. in diameter. If the continued revolution of a wheel of 
this weight should cause the bearing to heat, that heat 
would be communicated to the flanges, and the irresistible 
expansion of 12 in. of cast iron inside of the wheel would 
tear it apart. As iron expands about 0.0012 in, in being 
raised from 32° to 212° F., this would make an expansion 
(for this range of temperature) of about 0.0144 in. for a 12- 
in, rim, 

Thus far all that is done by the French system tends to 
create the very danger which it is supposed to prevent. 
But one featuré remains—the ‘“‘ bi-conical’’ shape of 
wheel. This idea, like that of the flanges, is a very old 
one, but has not been adopted by the best makers in 
America, because it is considered as opposed to the best 
practice and to the principle laid down in caution already 
quoted. The French article tells of one case only where 
a wheel broke, with radial lines, and where the flanges 
held the pieces so they did not fly out, and suggests, very 
wisely, that it would be better to make the plates or flanges 
thicker and the conical form more pronounced. ‘* They 
would then resist still more the radial force of the frag- 
ments of the stone, which was produced on the trial men- 
tioned above, and which, if it had been more pronounced, 
would have caused the fragments to strike against the 
frame and to produce additional breakages which might 
have resulted in serious accidents.” 

Now, accidents are just what would happen if this bi- 
conical shape was trusted to; for, if the speed was too 
great or the wheel too weak, it would break the flanges, or 
tear out from between them, or else what was outside of 
the flanges would fly off. 

According to the best American practice the only office 
of a flange zs to keep the wheel from turning on its man- 
drel. The flange should have enough surface contact and 
be screwed tight enough to make the wheel revolve with 
(not ov) the mandrel, The next, and a most important 
point, of the best American practice, is to have the hole in 
a wheel so accurately molded and of such greater diam- 
eter than the mandrel on which it is to run, that the great- 
est possible expansion of the mandrel will not create any 
internal or wedging pressure upon the wheel. 

In common practice buyers ask for a wheel with a I-in. 
hole, when they want a wheel to go on a I-in. mandrel, 
The intelligent maker gives a wheel with a hole so much 
larger than 1 in, that the expansion of the mandrel cannot 
burst his wheel, The buyer uses the hole to center his 
wheel by, and of necessity does not get it centered, but 
runs it with one part higher than the other in such a way 
that only part of the wheel touches the metal being ground. 
The correct practice is to hang the wheel on its mandrel, 
screw up the flanges s/zgh/ly, then turn, chalk and center 
the wheel as carefully as if it was a piece of work being 
put in the lathe, and then give the flanges their final tight- 
ening. ‘ 

Briefly, the best American practice is to choose a wheel 
whose composition is such as to make it free from the de- 
fects already pointed out ; to buy only of makers of estab- 
lished reputation and long experience ; and to insist that 
every wheel should be submitted to the high-speed test 
before delivery. Such a wheel should have a hole of diam- 
eter suited to a steel mandrel of a strength adapted to the 
weight of the wheel. In other words, the hole should be 
no larger than necessary, but should have due allowance 
for possible expansion of the mandrel. Wheels should be 
mounted on heavy substantial machines, set on and fast- 
ened to stone or concrete foundations—the latter clause 
applying only to heavy wheels. 

The safety lies in buying wheels of safe make after they 
have been submitted to such rigid tests that all poor ones 
are destroyed, and then mounting those wheels in the 
simplest manner. . 

Unfortunately, foreign buyers are loath to pay the higher 
prices which such wheels naturally cost, and too often 
take the terrible risk of buying cheap wheels in the hope 
that good luck or some new-fangled safety device will pro- 
tect them from accident. 

Of course misuse may cause accident even with the best 
of wheels, but misuse is not the subject of this article, 

* 
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HYDRAULIC CANAL LIFT. 





(From Le Genie Cinil.) 





THE Canal of the Center in Belgium is so called from 
the coal basin, which it was built to serve; it unites the 
canal from Charleroi to Brussels with that from Mons to 
Condé, forming a new junction between the basins of the 
Meuse and the Escaut. It has been built to avoid.the 
roundabout route heretofore followed by the boats which 
carry this coal and to furnish a new line for coal intend- 
ed for Brussels and Antwerp. 

“The principal difficulties encountered in the construc- 
tion of this very useful work resulted from the great differ- 
ence of level which it was necessary to overcome, and 
which amounted altogether to 89.547 meters (294 ft.). 
The first part of the canal, about 7 kilometers in length, 
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necessary, in order to complete the movement, to intro- 
duce into the descending lock an excess of weight equal 
to the weight of water continued in the other one. In the 
Houden gnies lock or lift this excess is furnished by 
an addition of 0.300 meter to the depth of water, which 
represents a weight of 74 tons. 

The chamber or lock, properly so called, and the metal- 
lic structure whick supports it, with the gates which close 
its two ends, weigh 296 tons, and the piston of the hy- 
draulic press weighs 80 tons ; each press is capable of sus- 
taining a total weight of 1,048 tons. 

The piston of each of these hydraulic presses is of cast 
iron and is in three parts. The first part or head of the 
piston supports the lock chamber directly, and has the 
form of a plate 3.200 X 3.200 meters and 1.400 meters in 
height ; the central portion, which is cylindrical, is formed 
of eight sections 2.130 meters in height and 0.075 meter 
in thickness, bolted together ; the lower part is a spheri- 
cal cap 1.000 meter in height. 














has a rapid fall, running through the valley of the little 
river Thiriau. The second section, 13 kilometers in 
length, has a much more gradual fall. 

The plan adopted by the Government engineers included 
the establishment of four hydraulic lifts or locks on the 
system devised by Edwin Clarke. The first, built at 
Houdeng-Goegnies, overcomes a fall of 15.397 meters 
(50.5 ft.), the other three have a lift of 16.933 meters (55.5 ft.) 
each ; the four lifts together thus overcome a difference of 
level of 66.196 meters (257.5 ft.). The remaining differ- 
ence of level, which is in all 23.268 meters (77 ft.), will be 
obtained by six ordinary locks. 

The hydraulic lift at Houdeng-Goegnies is shown in the 
accompanying illustrations, two of which are perspective 
views, while the other two show a side elevation and a sec- 
tion of the structure. 

This lift or lock is composed of two movable basins or 
locks of iron, each supported by a single hydraulic press. 
The two presses are connected by a pipe, in which is placed 
a valve ; when one of the lock-basins is at the level of the 
upper section of the canal, the other stands at that of the 
lower section, and communication is then opened between 
the two presses. The water, tending to establish a level 
between the two, forces one of the locks to descend, while 
the other ascends ; when they arrive at the same level it is 





The press, properly so called, has an interior diameter 
of 2.060 meters. Its base is a plate of cast iron 0.150 
meter in thickness. The body of the press is composed 
of eight rings each 2.000 meters in height and 0,100 meter 
thick. Each section is re-enforced by steel rings 0.050 meter 
thick, shrunk on hot. The upper and the lower rings of 
each section have a square form and serve as flanges to 
unite the two adjoining sections. The top ring of the up- 
per section is 1.599 meters in height, and is composed of 
three parts. The first part below is 1.167 meters in height 
and formed like the other section of the press. The mid- 
dle portion, which is not hooped, is formed by a cylinder 
of cast iron joined to a hollow arch, also of cast iron, which 
is connected with an arch of the other press by a special 
system of tubes. In the cylindrical portion of the press 
leading to the arch there are a series of holes 0.050 meter 
in diameter. The third or top part of this section contains 
the stuffing box. 

The water in these presses is at a pressure of 14 atmos- 
pheres, and all the parts have been calculated to resist a 
pressure of 80 atmospheres. Tests made on two sections 
of the cylindrical parts of the presses have given the follow- 
ing results: A section in cast iron 0,100 meter thick, and 
not hooped, was broken at 1464 atmospheres, after having 
resisted a pressure of 152 atmospheres, A similar section 
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hooped with steel was tested up to a pressure of 265 at 
mospheres without breaking. 

The locks are guided in their movement at six points, the 
four corners and at each side of the center. The guides 
at the angles are 3.425 meters in height, and those at the 
center, 7.692 meters. These guides bear against the trusses 
which carry the lock, which are very strongly braced. 

Above the lock the water of the canal is held back by a 
vertical wall in which is placed a gate for the passage of 
boats. The locks descend to the lower level in two large 
masonry basins made to receive them, as shown in the sec- 
tional view. Above and below the locks, when they come 
into place, are opposite two iron bridges or connections 
by which they can communicate with the water in the cor- 
responding level of the canal, and the entrance to these 








level, and vice versa, can be completed in 15 minutes. 
The actual movement of the locks, with the extra charge 
of water 0.300 meter in depth, lasts only 2 minutes 50 
seconds. The amount of water drawn out of the upper 
level of the canal at each movement is 74 tons. 

The total cost of this hydraulic lift was as follows : 


Excavation, foundations and masonry 

Iron and other metallic work, including all ma- 
chinery 

House for the men in charge of the lift 

Engineering and contingencies 


179,800 
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bridges is‘closed by gates of the same type as those which 
close the ends of the lock. The joints between these con- 
necting bridges and the canal are closed by means of 


angle-irons or packing-pieces faced with rubber, one side 


bearing against the lock and the other against the canal | 


bridge. 
These packing-pieces are raised and lowered, and the 


gates are opened by means of hydraulic apparatus ; the | locks or basins filled with water to their usual level weigh 


boats are drawn into the lock by hydraulic capstans. 

The water used to work the various hydraulic apparatus 
is furnished by two pairs of double-acting pumps, which 
pump water into an accumulator at a pressure of 14 at- 
mospheres ; each pair of pumps is worked by a horizontal 
turbine of the Girard system. Experience so far obtained 
with this lift shows that all operations necessary to pass 
two boats of 70 tons burden from the upper to the lower 





The iron work and machinery was furnished by the So- 
cieté Cockerill at Seraing, Belgium. 
The first hydraulic canal lift established in Europe was 


tee 


‘ 


designed by Mr. Edwin Clarke, and was built at Anderton, 
England, in order to overcome the difference in level of 15.- 


| 350 meters (50} ft.) existing between the Mersey and Trent 


Canal and the river Weaver. Inthis structure the movable 


| about 240 tons, and 15 tons of water gave the additional 


| 
| 
| 
| 


weight needed to complete the movement. The pistons 
are 0.910 meter in diameter, and the pressure of water in 
the hydraulic presses is 37 atmospheres. The length of 
the lock is 22.850 meters, and its width, 4.730 meters. 
This lock at Anderton commenced to work in July, 1875, 
and continued steadily in use until April, 1882, when the 
service was interrupted by the breakage of one of the 
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presses, It had been so successful, however, during seven | 
years of continued use, that it was at once repaired and is 
now again in use, 

In France a hydraulic lift for boats has been established 
on the Neufosse Canal, at Fontinelles, where it took the 
place of the series of five ordinary locks, which caused seri- 
ous delay in navigation, as boats took nearly two hours to 
pass them. The hydraulic lift overcomes an ascent of 
13.130 meters, The lock-basins are 40.500 meters long, 
5.600 meters wide, and 2 meters in depth. The pistons of 
the presses are 17.200 meters in length, 2 meters in diam- | 


structing the free passage of the trains, and any method of 
construction that shall accomplish this object at the slight- 
est danger and expense to the road makes the best cattle- 
guard. 

The most ordinary form of cattle-guard is that shown in 


| Plate II, and is the standard guard used upon the St. 


Joseph & lowa Railroad. By examining the plate it will 


| be seen that an excavation 1o ft. wide is made across the 


road-bed, and four piles driven upon each side of this ex- 
cavation, the top of these piles to be cut off 2 ft. 6 in. be- 
low the base of the rail. A 12 < 12 in, capis placed upon 














eter, and 0,600 centimeters thick. The presses work under 
a pressure of 25 atmospheres, and the load carried by the 
piston is 800 tons. 


THE USE OF WOOD IN RAILROAD STRUC- 
TURES. 





By CHARLES DAVIS JAMESON, C. E. 
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CHAPTER III. 
CATTLE-GUARDS. 


WE come next to the question of CATTLE-GUARDS. 
This question is, without doubt, one of the most vexatious 
ona small scale with which a railroad company has to 
deal. At every grade crossing, excepting those occurring 
in cities and villages, there is the necessity of constructing 
and maintaining two of these structures, one upon each 
side of the crossing. The object of cattle-guards is to 
prevent the passage of live-stock from the highways upon 
the right-of-way of the road, thus endangering their own 
lives and obstructing the traffic of the road. 

Nearly every railroad company has its own peculiar 
manner of constructing its cattle-guards, scarcely any two 
using the same plans in every detail ; but whatever plan 





may be used the object is the same, and that is simply to 
prevent the passage of live-stock without in any way ob- | 


the top of the piles, and then the opening spanned by 
means of two 12 X 12 in. stringers, 10 ft. long, placed 2 
{t. 3 in. in the clear each side of the center of the track, 
thus giving each rail a full bearing upon the inside edge 
of the stringer. Upon the top of these stringers are placed 
ties 6 in. X 6 in. X Io ft., spaced 14 in. from center to 
center. These ties are held to the longitudinal stringers 
by means of two drift-bolts to each tie, placed just outside 
the rails, as shown in the plan. The tops of these ties are 
beveled off to adepth of 2 in. on each side and at an angle 
of 45°, as shown in the drawing. This beveled part is 
placed up, and the full width of the tie is left under the 
rails and under the guard-rails, thus giving them sufficient 
bearing. 

The guard-rails are also beveled on top, and are held to 
each cross tie by means of }-in. drift-bolts, as shown in 
the plan. This form of cattle-guard is more generally used 
throughout the United States than any other, and as far as 
preventing the passage of stock over it is concerned, it is 
very effective ; but it possesses so many disadvantages and 
introduces such an increased element of danger to the run- 
ning of trains that there appears to be scarcely any excuse 
for its ever being constructed. As will be seen, it is im- 
possible for any stock to pass it, but if cattle step upon 
these cross ties, and it is a well-known fact that they very 
often will, they are sure to slip through and become caught 
in the guard in such a way that it is impossible for them to ex- 
tricate themselves, thus presenting a strong probability that 
the next train that passes, unless the engineer is fortunate 
enough to see the obstruction in time to stop, will be de- 
railed, and an accident of greater or less extent follow. 
There are innumerable examples of very costly wrecks— 
costly both from a financial standpoint and in the number 
of lives that were lost—having been caused simply by stock 
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getting caught in such cattle-guards as these. The bill of 
material is given below : 


No. 5. BILL OF MATERIAL FOR CATTLE-GUARD. 
St. Joseph & Iowa Railroad. 


9 bridge-ties. is 20: 6 Gs HK te Bich dc cde pansin 270 ft. B. M, 
2 guard-rails.............. 61m. X 4 in. X ro ft 

4 stringers..... .. ........12im. X 12 in. X 10 ft 

8 piles, 12 in. diameter and of sufficient length. 

36 drift-bolts, 34 in. diameter and 8 in. long. 

18 “ “ % in, “ a) 


The next torm of cattle-guard is the standard T-rail cat- 
tle-guard of the Atchison, Topeka & Santa Fé Railroad. 
As will be seen by an examination of Plates III, IV, and 
VI, an excavation is made in the road-bed the required 
width of 10 ft., and then this width spanned by a single 
stringer under each rail. 

Before taking up the peculiar construction of this string 
er, as used upon the Atchison, Topeka & Santa Fé, we 
will call attention to the advantages and disadvantages at- 
tending the use of this class of cattle-guard—that is, an 
opening spanned by a single stringer under each rail. As 
far as the cattle-guard itself is concerned, it is a great im- 

rovement upon the ordinary guard, provided the opening 

is wide enough and deep enough to allow any stock that 
attempt to cross and fall into it to fall entirely clear of the 
track, and upon the Atchison, Topeka & Santa Fé this is 
the case. In this way, although it may result in certain 
slight injury to the stock, the track is left entirely clear for 
the passage of trains, and a great element of danger re- 
moved, It does, however, possess in itself an element of 
danger that does not appear in the ordinary cattle-guard. 
The opening being spanned by means of a single stringer 
under each rail, if from any cause one of the trucks in a 
train happens to be derailed at the time the train passes 
one of these guards the truck will drop into the excava- 
tion, and thus wreck more or less of the train. This is an 
objection that applies to all openings spanned by single 
stringers, and is a very great one. The probability, how- 
ever, of a truck being off the track at just this particular 
point is, of course, very slight, while in the ordinary cattle- 
guard the fact that it is there presupposes the presence of 
cattle, and a great probability that sooner or later some of 
them will get caught in attempting to cross the track, and 
cause a wreck to a passing train. Therefore inevery way 
this T-rail cattle-guard, or any form where a single stringer 
is used to cross an opening, is much preferable to the or- 
dinary form of tie cattle-guard. 
x Attention should be called to one distinctive feature of 
this cattle-guard, as used upon the Atchison, Topeka & 
Santa Fé Railroad, and that is the construction of the T- 
rail stringer by means of which the opening is spanned. 

As will be seen by an examination of Plate V, each 
stringer is composed of three sections of rail. The size of 
the rail used corresponds with whatever rail happens to be 
used on that section of the road. Two sections of rail are 
eve base to base and riveted together in the shop, the 

ottom piece being 6 ft. long and the top piece 8 ft., so as 
to allow the stringer to have a bearing of 1 ft. upon each 
side of the guard. It has been found where open cattle- 
guards are used, that 6 ft. is sufficient to prevent the pas- 
sage of any stock. The block or filler, as shown in the 
drawing, is made of cast iron, to correspond with the size 
of the rails used, and five blocks are used in each stringer. 
The chairs upon which the ends of the stringers rest are 
also made in the shops, so that the only thing necessary 
upon the road is the putting together of the different parts 
of which the stringer is composed—that is, putting the 
stringer upon the two upright rails, setting the rail upon 
which the train is to run upon the top of the filler-block, 
and then introducing the long bolt which holds the rails 
together, putting on the nut and the jam-nut, and setting 
the whole thing up. The rails upon which the train runs 
rest upon the tops of the filler-blocks, and are held in place 
by the heads of the stringer rails upon each side. When 
the long bolt is tightened up these running rails are held 
with great firmness. This stringer is practically inde- 
structible, can be made out of old rails that have done their 
duty in the track, and thus utilize material which otherwise 
would be to a great extent valueless. 


1zin. “ 





There is nothing new in this idea of crossing small open- 
ings by means of stringers made of old worn-out rails 
that will not do to run trains upon, but it has been devel- 
oped to a greater extent upon the Atchison, Topeka & 
Santa Fé and the Mexican Central railroads, probably, 
than upon any other roads on this continent. Of course, 
one cause that has led to this is the great scarcity of wood 
upon sage parts of these roads, but it is an economic 
question that would well repay our engineers to study 
more carefully and exhaustively, as the different uses to 
which these old rails can be economically put is almost 
without limit, and the expense of the construction of almost 
any structure, from cattle-guards up to coal sheds and sta- 
tion buildings, by means of old rails, is very slight. It is 
true that many methods for rerolling steel have been pro- 
posed, but none has yet come into general commercial 
use. The use of old rails inthis manner has become much 
more desirable since the general introduction of steel rails 
from the fact that steel rails after having once become use- 
less in the track cannot be returned to the rolling mills and 
rerolled as the old iron rails could be, and thus some new 
method must be found for the economical use of scrap 
steel rails. 

Plate V shows in detail the construction of the T-rail 
stringer, with the ordinary 56-lbs. section, as used upon 
the Atchison, Topeka & Santa Fé. All the dimensions 
are put upon the plan. 

Plate VI shows in detail the construction of the cattle- 
guard fences. This plan only shows the construction of 
the fence upon a fill, but from it can be readily seen the 
construction either in a cut or upon a level section. 

Fig. 3, Plate VI, shows in detail the chair to be used 
with the T-rail stringer. The bills of material for these 
cattle-guards are given below : 


No. 6. BILL OF MATERIAL FOR T-RAIL CATTLE-GUARD. 
Atchison, Topeka & Sante Fé Railroad. 


-—Number.——— 


Size. Cut. Fill. Level. 


Material. 


oS Sere ere .«. Broken stone 
fe ae ee a er ee re rrer 8 
12in. X 12 in. X 14 ft...Sills 
3 in. X 12 in. X 16 ft... End of guard (cut to 8 ft.)..... 
6 in. diam., 10 ft. long..Good cedar posts..... ......+. 
6 in. diam., 1o ft. long.Good cedar posts...........+6+ 
. X 6in. X 16 ft.... Fencing stuff 
Wrought-iron straps, ? in. hole 
Bolts and nuts, thread 3 in.... 
Chairs as per plan, Plate VI... 
Track-spikes 
a PE ree ae T-rails, riveted together 
T-rails, riveted together. 
Cast-iron blocks, as per plan, to 
correspond to size of rail 
Bolts with nuts and jam-nuts.. 10 
3 Ibs. 


rin 
1X 
2 in, 


3 lbs. 
40 


3 Ibs. 


. 7. BILL OF MATERIAL FOR T-RAIL CATTLE-GUARD. 
Atchison, Topeka & Santa Fé Railroad, 


-——-Number.——— 
Cut. Fill. Level. 
in. diam. (small end). Piles, length required 8 8 
- X 12in. X 14 ft..Si 2 2 
in. X 12 in. X 14 ft.. Retaining plank a 4 
in. X 12 in. X 18 ft.. Retaining plank....... ... .. 
. X 12in. X 18 ft.. Retaining plank 
. X 12in. X 18 ft.. Retaining plank (cut to 9g ft.).. 
in. X 12 in. X 16 ft.. End of guard (cut to 8 ft.)..... 
in. diam., 12 ft. long..Good cedar posts............. 
.diam., 8 ft. long..Good cedar posts. ......... pr 
in. X 6in. X 16 ft... Fencing stuff 
. .Drift-bolts 


Size. Material. 


7 
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Chairs as per plan, Plate VI.. 
Track-spikes 
T-rails, riveted together 
T-rails, riveted together 
Cast-iron blocks, as per Plate V, 
to correspond to size of rail,. 
.. Bolts, with nuts and jam-nuts. 10 10 
2lbs. 2|bs. 
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The next form of cattle-guard is the standard guard of 
the Union Pacific Railway, Plate VII. Byan examination 
of the drawing it will be seen that this is simply a cattle- 
guard spanned by a single stringer under each rail, with 
the spaces upon the outside of each rail and also between 
the rails partially filled up by means of longitudinal slats 
running the whole width of the guard. These slats are 
composed of 4 x 4 in. stuff set in notches with their sides 
inclined at an angle of 45° to the horizontal. 

Without doubt, as a mere prevention to the passage of 
cattle, this form of guard is as effective as any other, but 
it possesses all the elements of danger of the ordinary 
cross-tie guard—that is, the danger of the cattle being 
caught in it and thus derailing the trains, and also the dis- 
advantage connected with the single-stringer cattle-guard, 
as the slats, although strong enough to catch and hold 
firmly any stock that may fall upon them, are still not 
strong enough to support a derailed truck in case there 
should be one in any train that might pass over it. 

Possibly this form of guard may possess advantages that 
are not evident to the Author, which may be some excuse 
for its use upon such a road as the Union Pacific, but from 
his standpoint it certainly seems to possess all the evils of 
every other class of cattle-guards and none of the advan- 
tages. 

The bill of material for this cattle-guard is given here- 
with : 


No. 8 BILL OF MATERIAL FOR STANDARD BROAD- 
GAUGE CATTLE-GUARD. 
Union Pacific Railway. 


2 track-stringers 
UN OF SEIS. oc nsns0seseces Oak 
Oak or pine 


in. X 12 in, X 10 ft. 
in. X 12 in, X 12 ft. 
in. X 4in. X 10 ft. 
in. X 12 in. X 10 ft. 
in. X 6in. X 2 ft. 
in. X t2in, X 12 ft. 
in. X 12 in. X 14 ft. 
in. X 8in. X 2 ft. 
2 in. X 12 in, X 18 in, 


Oak or pine 
= plank (see note) Oak or pine 

4 slat-supports....... ... ...Oak or pine 

8 blocks (if used) 
= piles (if used) 

8 drift-bolts for stringers ... Zin, X 22 in, 
— drift-bolts for piles Zin. X 22 in, 
12 boat-spikes.... ....... ¢ in. X 10in. 

Two fence-panels. 
8 ft. long. 

27 pickets rin: XO XM ght. 

4 battens i rin. X qin. X 12 ft. 

4 Pieces i in. X 4in. X 12 ft. 

2 pieces X gin. X 12 ft. 

We come now to the last, and, in some respects, the best 
form of cattle-guard— that which is being used to some ex- 
tent upon the Lake Shore & Michigan Southern Railway, 
and which is shown in Plate VIII. 

The characteristic feature of this cattle-guard is that 
there is no opening made in the track at all, and no special 
preparation required in the road-bed. The only thing that 
is necessary is that the ties which are within the limits of 
the guard should be moderately even upon the top, and for 
this reason it is the custom to use sawed ties for this pur- 
ooh but this is not an absolute necessity. The rail is 
aid in the ordinary manner upon the ties, and the ties 
tamped up upon the ballast, the same as any other ties in 
the road. Then upon the top of these ties are placed slats 
24 in. by 4:in. and ro ft. long, the top of these slats being 
beveled to a depth of 2 in. on each side, leaving the top of 
the slat 4 in. wide ; these siats run in the direction of the 
rail, and are placed upon the ties, being held 2 in, apart 
by means of filler-blocks 2 in. x 2 in. X 8 in. at each end 
of the slats. These slats and fillers are held together in 
sections by means of long bolts running through each end, 
as shown in thedrawing. By this means each section can 
be taken up and the track work carried on underneath in 
the usual manner and then replaced and spiked to the ties. 
The ends of these slats are beveled off, in order to do away 
with the danger of their being caught and torn up by any 
hanging brake rods there may be in the trains. 

In the case of double track it is only necessary to intro- 
duce three extra ties or three ties of length sufficient to 
cross the intervening space between the tracks. This 





space is covered with slats, as shown in the drawing, the 
same as the remaining portions of the track. 

As far as turning cattle goes, it has been found by actual 
experiment that this form of guard is fully as effective as 
any other. When the cattle step upon these slats they turn 
back and never attempt to walk over them, but in case the 
slats are not long enough they will pass over by jumping. 
The great advantages which this guard possesses over any 
other form are as follows : 

There is no opening in the track of any sort, and this 
eliminates all danger from either a truck dropping through 
the opening or cattle getting caught init. It requires no 
special preparation or work in the road-bed, and it is much 
less expensive than any other form of cattle-guard that has 
been presented. It requires no skilled labor, all the vari- 
ous parts can be put togetherin the shops, and sent to any 
section foreman, who has simply to fasten them to the ties 
in the proper places and construct the fences upon each 
side. The amount of material necessary is comparatively 
nothing, and thus, taking everything into consideration, 
this form of cattle-guard possesses none of the disadvan- 
tages attendant upon the other forms, while it possesses 
great inherent advantages. 

The following is the bill of material for this guard : 


No. 9. BILL OF MATERIAL FOR SLAT CATTLE-GUARD. 
Lake Shore & Michigan Southern Railway (Single Track). 


20 slats, as per plan, Plate VIII 

38 filler-blocks, as per plan, Plate VIII 
4 iron jin. rods, with nuts and washers 
2 iron # in. rods, with nuts and washers 
2 iron in. rods, with nuts and washers 


in. X 4in. X 10 ft. 
in. X 2in. X Sin. 
. long. 
. long. 
. long. 


Of course, in order to make any cattle-guard thoroughly 
effective, the fences upon each side must be brought down 
to the guard, and in order to bring them close to it with- 
out interfering with the passage of the trains, they should 
be sloped at an angle of 45°, as shown in the different 
plates. 


CHAPTER IV, , 
BUMPING-POSTS. 


Bumping-Posts should be placed at the end of all stub 
switches, and at the end of all tracks where the track stops 
short without being connected with any other continuous 
line of track, The object of the bumping-post is to prevent 
the cars from running off the ends of the rails. 

They are of great use upon stub switches in all station 
yards, owing to the usual extreme carelessness of the en- 
gineers in switching. 

They should also be used in every terminal station where 
the trains all run into the station and then back out. The 
term ‘‘ terminal station’’ is here used in contradistinction 
to a ‘‘ through station,’ or one where the trains run entire- 
ly through. 

Plate IX shows the details of construction of two stand- 
ard bumping-posts. The manner of construction shown 
in figs. 1 and 2 is much less expensive than that in figs. 3 
and 5, but it also has much less strength, and in any case 
where they are liable to be brought into use, the post shown 
in figs. 3 and 5 is by far the best. 

The following are bills of material for the two bumping- 
posts : 


No. 10. BILL OF MATERIAL FOR BUMPING-POST NO. 1. 
(Plate 9, figs. 1 and 2.) 


.X min. X 8 ft. 5 in, 
in. X 14 in. X 30 ft. 
in. X 14 in. X 16 ft. 
in. X 15 in., with nut and washer. 
in. X 27 in., with nut and washer. 
.™ 7ft.3in., with head, nut, and washer. 
in. X 14 im. X 20 in. 


I piece 
I piece 


DEN oe shistnawewesaeues vie 


No. 11. BILL OF MATERIAL FOR BUMPING-POST NO. 2 


(Plate 9, figs. 3 and’5.) 
in. X 12 in. 
in, X 12 in. 
in. X 12 in. 


2 pieces 
2 pieces 
2 pieces 
0 ENCE REIL ROTO, TOP eS, OVS 12 
2 pieces 


Xx 18 ft. 
5 ft. 
5 ft. 
8 ft. 6 in. 
g ft. 6 in. 
4 ft. 6 in, 


in. X 12 in. 


x 
x 
in. X 12 in. X 
x 
in. X 8in. X 








BUMPING FOST 
No. 9 
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4 in. X r2in. X 5 ft. 
2 in. X 17 in. 
coves Shin. X Bt. 9 in, 
Zin. X 15 in. 
«ee..18 in. long. 
12 in. long. 


Figs. 4 and 6 give an elevation and half-plan of a bump- 
ing-block, which is a substitute for a bumping-post. As 
will be seen by the drawing, the ends of the rails are sim- 

ly turned up, and a piece of 14 in. x 14 in. square timber 
Fitted tightly into the angle. The bill of material—a very 
brief one—is as follows : 


34 boat-spikes..........+00+-cecccsees snes 
16 spikes 


No. 12. BILL OF MATERIAL FOR BUMPING-BLOCK.,. 


(Plate 9, figs. 4 and 6.) 


I piece 14 in. X rgin. X 7 ft. 


Although much cheaper than bumping-posts, these 
bumping-blocks are inferior to them in every way, and 
should only be used upon temporary tracks. 


(TO BE CONTINUED.) 
> 


SPIRALLY-WELDED STEEL TUBES. 


(Abstract of remarks by J. C. Bayles, before the Franklin Institute, Phila- 
delphia.) 


“ THE manufacture of light steel pressure pipes made 
from strips of metal wound laterally and hammer-welded, 
is an entirely new industry, employing means and produc- 
ing results wholly unlike any before known in the arts. 

In iron and steel pipe, it is desirable to use no more ma- 
terial than is needed to give the strength desired. This is 
true of all products, the progress of the arts tending stead- 
ily to a good constructive use of material, to secure a max- 
imum of strength with a minimum of dead weight. As 
the rule, lap-welded tubes are enormously heavier than 
anything in the service to which they are subjected war- 
rants. They are made so for no other reason than that 
lighter stock than, that employed in making them cannot 
be used. If the stock is heated in sheets, drawn from the 
furnaces at the welding temperature, shaped on a mandrel 
and welded, a considerable body of stock is needed to hold 
the heat during the shaping and welding processes. With 
thin sheets one of two things would happen: either the 
metal would chill instantly when drawn from the furnace 
and refuse to weld, or, if hot enough, would collapse upon 
itself, defeating all efforts to shape and weld it. Light 
pipes would have been made by lap-welding long ago had 
it been possible. As it is, they are much heavier than 
their strength calls for, the longitudinal weld being, as the 
rule, a line of weakness. In spirally-welded pipes we have 
the material used to the very best advantage. The weld, 
instead of being a line of weakness, is a spiral re-enforce- 
ment. A circumferential twisting strain is not created 
transversely to the weld, but longitudinally; or, to be 
more accurate, obliquely ; and such pressure does not tend 
to open the seam, as in the case of a longitudinal weld, 
but to close it. The behavior of a spirally-welded pipe 
under pressure is illustrated by a very simple experiment. 
Roll a ribbon of paper into a spiral tube, as children make 
lamp-lighters, pinch one end tightly shut and blow in the 
other. [twill be found that the first effect of internal pres- 
sure is to tighten the seams, and the paper may be burst 
before any air will leak out between the edges of the parts 
in contact. I have seen a defective spirally-welded pipe 
leak under 20 lbs. pressure, become tight at 50 lbs., and 
remain tight up to 350 lbs. per square inch. Under an in- 
ternal bursting strain, the strength of a spirally-welded tube 
is found in the testing machine to be as great as the theo- 
retical strength of the stock. 

The process of manufacture is simple and inexpensive, 
but has entailed many and serious difficulties. These, how- 
ever, have been overcome. Steel of suitable quality—z.¢., 
weldable, and having a tensile strength of 65,000 lbs. per 
square inch, with about 50 per cent. reduction of area, 
and 15 to 18 per cent. elongation, is rolled in grooves to 
the proper width, and as long as may be convenient. 
These strips are welded end to end in a machine built for 
the purpose, which works very well. As they are welded 





into long bands, the strips are rolled on large reels, which 
are passed to the pipe machines, 

The pipe machine is shown in the accompanying illus- 
tration. Its essential features are a guide-table for the 
skelp, adjustable to the desired angle ; feed-rolls, to pass it 
forward with an intermittent progress, so that it shall ad- 
vance when the former is raised and be at rest when it 
falls ; a former, to curve the metal to the desired radius, 
also adjustable ; a furnace, to heat the metal ; a hammer, 
to weld it, and an anvil, to support the pipe and receive 
the shocks of the hammer. Nomandrelisused. The pipe 
in the forming process is held in place by a pipe-mould, 
which is a cylindrical shell, within which the pipe rotates 
as the stock is fed in. The anvil is of considerable mass, 
steel-faced, and extends the entire width of the skelp. The 
hammer is light, and at normal speed strikes 350 blows per 
minute. The heating is done in a furnace so constructed 
as to heat both the edges to be united for the space of sev- 
eral inches ahead of the point at which the welding is 
effected. The upper skelp enters the furnace flat, and the 
lower skelp curved, having already been through the form- 
ing-jaws. The heat is imparted by one or two blow-pipes 
of water, gas, and air, discharging upon the metal through 
passages of suitable form in the refractory lining of the 
furnace. One gas-flame has been found sufficient, but two 
work better ; and besides being more convenient to control, 
they heat the metal more rapidly and permit an accelerated 
feed. As very little gas is wasted, the greatest economy 
attends the most rapid production of pipe, irrespective of 
the quantity burned, which in any case is about 30 ft. per 
foot of welded seam. The speed of production depends, 
as stated, upon the thickness of stock to be heated, and 
the relation of width of skelp to diameter. It averages a 
foot per minute to each machine, and it is probable this 
average can be raised considerably. The machines are so 
nearly automatic in operation that very little skilled labor 
is needed in running the plant. The operator has his gas, 
air, and feed under control by convenient means, and va- 
ries their relations until he has them just as he wants them. 
He can see the edges as they emerge from the furnace, 
and about all the skill he needs is that which will enable 
him to judge by its color whether the iron is above, below, 
or at the welding-heat. Unskilled labor prepares the 
stock and removes the finished product. The ends of the 
pipe are cut square by suitable machinery without reversing, 
and after testing and treating with asphalt, the pipe is ready 
for shipment. As may be supposed, all the difficulties of 
mechanical development have centred in the pipe machine. 
To make this satisfactory in operation has probably been 
no more serious task than is usually entailed in the effort 
to make old mechanical motions perform new functions, 
but it has consumed a great deal of time and money. 

The strengths attainable in light pipe, if the material is 
used to the best advantage, are quite surprising. A 6-in. 
pipe, made of No, 14 gauge iron of good average quality, 
showing under test 33,000 lbs, elastic Jimit and 50,000 
lbs. ultimate strength, has a proof strength of 913 Ibs. per 
square inch, and an ultimate strength of 1,383 lbs. per 
square inch. A 1I2-in. pipe of the same stock has a proof 
strength of 456 lbs. and an ultimate strength of 691 lbs. 
If a good grade of soft steel is used instead of iron, the 6- 
in, pipe will carry 1,106 lbs. pressure without deformation, 
and will not burst under 1,800 lbs. ; the 12-in. pipe can be 
tested to 475 lbs., and will carry goo lbs. without fracture. 
This is very practical pipe. Using the same diameters and 
gauges of stock for comparison, we find that the 6-in. 
spirally-welded pipe weighs 5.2 lbs. per foot against 18.77 
Ibs. per foot for standard lap-welded pipe, and 28.28 lbs. 
for medium cast-iron pipe ; the 12-in. spirally-welded pipe 
weighs 10.46 lbs. against 54.65 lbs. for lap-welded, and 
77.36 for medium cast iron. 

Owing to its superior advantages, we shall use steel ex- 
clusively in future. It is 25 per cent. stronger than good 
iron, works better and costs less per pound. 

The advantages of spirally-welded tubes over any other 
form of pressure pipes, as regards economy of transporta- 
tion and handling, are very marked, as appears from com- 
parisons of weights. 

The question of durability in service is one which natur- 
ally suggests itself when light steel or iron pipes are dis- 
cussed, Experience on the Pacific Coast seems to have 
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settled this question, as the cheap expedients adopted for 
water-conveyance during the days when hydraulic mining 
was most extensively conducted, have been followed ever 
since in permanent exgineering works. The best attain- 
able data on this subject which [ have found are presented 
in a paper read by Hamilton Smith, Jr., before the British 
Iron & Steel Institute. Much of the information contained 








pulled off by the adobe clay in which most of them are 
laid ; but they have a record of useful life since 1853, and 
many towns are supplied with water under considerable 
heads from pipes of this kind which have been more than 
20 years in service. A welded pipe carefully coated with 
asphalt should, with fair treatment, have a record at least 
as good, and probably much better, 





MACHINE FOR MAKING SPIRAL-WELD TUBES, 


in this paper is quite surprising, especially in the case of | The coupling of light-pressure pipes involves no diffi- 


the two mains across Humbug Cafion. 
laid in 1868. 

* They are of 26 in, diameter, 1,194 ft. long, of common 
iron +; in, in thickness, single-riveted. During all this time 
they have been delivering water under 120 ft. head, and 
Mr. Smith gives the maximum tensile strain in pounds on 
the metal per square inch as 11,500. Large as these fig- 
ures look, they are simply the result of applying to the con- 
ditions given in Rankine’s well-known formula for their 
cylindrical shells. 

Riveted pipe in its best estate labors under the disad- 
vantage of inherent structural weakness, and liability to 
rust between the overlapping edges and around the rivets. 
Pipes of this character on the Pacific Coast are very rough- 
ly tarred in position, and the coating is quite liable to be 


These pipes were 





culties, but it entails new methods, These are convenient 
and inexpensive, and make perfectl tight joints. The 
couplings are chiefly of cast iron, and their form depends 
upon the service in which the pipe is to be employed. 
Steam, water, petroleum, compressed air and gas, all pre- 
sent different problems in couplings, but no difficulties 
which have not already been fully met. The couplings are 
as practical as the pipe. The one generally preferred is 
the ‘‘ trumpet flange."” The pipe is slipped through the 
flange, and the projecting end is expanded and laid flat 
against the face of the flange. The ends of the pipes are 
thus brought in contact with the gaskets, making perfect © 
joints under ajl circumstances. : 
Spirally-welded tubes are adapted for every use calling 
for pressure pipes, In the paper, before referred to, Mr, 
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Hamilton Smith, Jr., after reciting American engineering 
experience with light iron tubes, concludes as follows : 

**The query presents itself: Why should not wrought 
iron or, still better, steel, be used for conduit pipes in pref- 
erence to cast iron? If it answers the desired purpose in 
California, why should it not do so in other parts of the 
world ? To one, like myself, who has for years been ac- 
customed to the California practice, it seems as irrational 
to build a pipe of cast iron carrying water under consider- 
able pressure, as it would be to build a suspension bridge 
with the supporting chains made of cast iron. 

** Experience in the United States has shown that the 
practicable limit of size for cast-iron mains is a diameter 
of about 4 ft., even when the pressure is less than 100 lbs, 
It is evident that a pipe of wrought iron or mild steel can 
be safely made of almost any desired size, and this may be 
of much advantage, if it be desired to conduct a large sup- 
ply of water through pipes for city or other use. For in- 
stance, with an inclination of 3 ft. per mile a single pipe 8} 
ft. in diameter will carry 280 cubic feet per second, while 
seven pipes, each 4 ft. in diameter, would be required to 
transport the same quantity of water with the same inclina- 
tion. The cost of the large pipe, made of steel or wrought 
iron, would be considerably less than one-half the cost of 
the seven small pipes made of cast iron. 

‘* The ideal conduit for high pressures is a welded steel 
tube ; such tubes could probably be subjected to a tensile 
strain of 25,000 lbs. with perfect safety, and would be much 
preferable to riveted pipe, not only on account of superior 
strength, but also by reason of almost perfect interior 
smoothness. ... The adaptation of a superior and cheap 
metal, such as mild steel, for conduits, will permit the con- 
struction of hydraulic works in many parts of the world 
which now appear to be impracticable, owing to the cost 
of many of the methods still in use for the transportation 
of water.”’ 

Spirally-welded steel tubes meet all the conditions above 
described. The industry gives promise of rapid and even 
phenomenal development, as the cheapness and excellence 
of the product command for it instant recognition as‘ the 
ae of recent contributions to engineering ma- 
terials. 
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RAILROAD SIGNALS IN EUROPE. 





(From the Revue Generale des Chemins de Fer.) 





(Continued from page 78.) 





[VIll.—THE SAXBY & FARMER DUPLEX DETECTOR. 


WE know that the locking of switches in place is done 
by the use of a bolt, which holds the switch-rod in one or 
the other position, and that the displacement of the lock 
can be made either by the movement of the lever which 
changes the switch or by reversing a separate lever. 

In the first case—as, for instance, in the Dujour appa- 
ratus—the movement of the single lever, which works both 
the switch and the lock, is divided into three stages: the 
first simply withdraws the bolt, the second moves the 
switch-plate, and in the third the bolt is again moved and 
locks the switch in its new position. 

It is objected to this arrangement—and this objection 
does not apply simply to the Dujour system, but to the 
principle on which it is based—that only one-third of the 
movement of the lever is utilized in moving the switch it- 
self, and, besides, that it would not reveal to the signal- 
man any break or interruption in the transmission of the 
movement. This last objection could be partially removed 
by furnishing the switch with controlling apparatus, but 
it is still more serious than the first ; for it the transmis- 
sion is broken, and if the signalman reverses the lever, be- 
lieving that the switch keeps the position which he intend- 
ed to give it, he would then operate the signal levers 
authorizing the movement of the train in a different di- 
rection to that which it would really take, and thus all the 

uarantees resulting from interlocking would completely 
isappear. 

It is in answer to this objection, which is, perhaps, 
theoretic, but nevertheless serious, that recourse has been 
had to separate levers for operating the switch-locks, 








In this second system, the lock and the stop which is 
used to prevent any movement of the switch while a car is 
passing over it is worked by a special lever which is inter- 
locked with the switch-lever, and also with the levers mov- 
ing with the signal authorizing the passage of trains over 
the switch. 

In this case the lock may be simple or double-acting. 

When we use a simple lock to hold the switch in one of 
its two positions, we can always arrange the apparatus in 
such a way that the lock will reveal to the signalman the 
state of the switch-connection. Itis sufficient, for example, 
that the switch should be locked in its normal position ; 
we then unlock it only to reverse it when it could not be 
taken from the point, and if the connection should be 
broken it will remain in its normal position, which would 
not prevent a train from passing over it from the heel ; in 
this movement from the heel the switch-plate would be 
displaced automatically and the lock thrown in the re- 
verse position exactly as if it had obeyed the movement of 
the lever and as if the connection were not broken. But 
when the train which takes the switch has passed and the 
signalman attempts to restore the switch to its normal po- 
sition, he will at once see that the connection is broken, 
because the lock could not enter the slot and would offer 
resistance to the movement of the lever. 

It would be altogether ditferent if we wished to apply 
the simple lock to a switch which should be locked in the 
two positions ; in this case the bolt is normally withdrawn, 
and can only be thrown into place when the switch has 
reached the end of its course in one or the other direc- 
tion ; as there is always a slot opposite the bolt, and it 
could always be thrown even if the connections were 
broken and the switch had not changed its place. 

It is for this reason that an attempt has been made to 
secure a double-acting lock with alternative movement, in 
such a way as fo distinguish the locking for the right- 

hand direction from that for the left hand ; only the first 
types tried depended upon the use of vertical levers, which 
it. was necessary to move in one direction or the other. 

The new arrangement applied by Saxby & Farmer, and 
called by them the Duflex Detector, avoids this inconven- 
ience, the locking-lever being of the ordinary type, ar- 
ranged like the others, while by an ingenious arrangement 
the reverse position given it corresponds, according to the 

case, to locking for the right-hand or the left-hand track. 

This arrangement is applied to a signal cabin, similar 
to that shown in figs. 14, 15, and 16 (December number, 
page 558), the special applications being shown in figs. 
47, 48, and 49). They consist of an arrangement placed 
under the cabin by which the movement of the bar oper- 
ating the lock can be governed by the position of the 
switch, 

In fig. 47 the two bars, X and 5S, of the switch and of the 
lock are in their normal situation, the bolt not being 
thrown. Now, if the signalman wishes to lock the switch 
in this normal position, he has simply to reverse the lock- 
ing-lever which moves the bar S. This bar carries on its 
lower end a yoke or socket, m , which grasps the pin /' of 
the bell-crank /' o' J’, to which is attached the connecting- 
rod 7? ; consequently, when S is raised the connecting- 
rod 7? is moved in the direction shown by the arrow at a. 
This connection is prolonged beyond the pin P, and is at- 
tached to a second lever, #” 0? 7, placed in a reversed po- 
sition from the first, and when the connecting-rod is moved 
in the direction a, the lever A” 0? 7 moves without produc- 
ing any further effect, since its extremity, Z’, is free. 

If it is intended to lock the switch in the opposite posi- 
tion and to return to the normal position, shown in fig. 
47, itis necessary to begin by reversing the switch-lever 
which would draw up the bar X, the lower end of which 
moves by the bell-crank Jever /* o* f* the connecting-rod 
7’ ,; it follows that this bar is then moved in the direction 
c, and the switch-plate is drawn from one position into the 
opposite one. On the bell-crank 7 0° Z* there is mounted 
at the point 7 a bar 4 carrying a lug /in which the exten- 
sion ¢ of the bar S engages. When the switch is reversed 
this bell-crank /* 0° Z* moves ¢, and the whole bar X in the 
direction f in such a way that the fork m m leaves the pin 
Z' and takes hold of /?.; thus the movement of the switch 
has the effect of changing the mode of action of the con- 
necting-bar of the lock, which, nevertheless, when it is 
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moved, in order to lock the switch, will transmit its move- 
ment to the bell-crank 7 0? Z* in such a way that the dis- 
placement of the connecting-rod 7? will take place in an 
opposite direction—that is, in the direction 4, while the 
movement of the lever J’ o' /' will be without effect be- 
cause /' is free. 

By this change of the fork # 2 we thus obtain the move- 
ment of the lock connection in one direction or the other, 
according to the position given the switch. It must be 
understood that the fork returns to its initial position when 
= throw back, first the lock-lever and then the switch-lever 
also. 

Fig. 50 shows the arrangement of the locking apparatus 
and the switch-stop. The connecting-rod 7? of the switch 
acts upon the rod J, while the connecting-rod+Z? of the 
lock works the lever x y, which moves around the axis ¢ ; 
the arm x moves the lock in either direction according to 
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the position which the switch occupies, while the arm 
acts through the rod z upon the parallelogram 7 s ¢ u to 
throw back the stop C during the movement of the locking 
lever, and to restore it to place when that lever has finished 
its movement. 

In order that the movement of C may be the same, no 
matter in which direction the connecting-rod 7? is moved, 
the side s ¢ of the parallelogram is cut in two around the 
axis w in such a way that, if the movement is in the direc- 
tion a, it is the lever ~ s which turns upon the axis w and 
which moves C, but if, on the other hand, the movement 
is in the direction 4, the axis w draws the lock ¢ wu, which 
is moved in the opposite direction from 7 s in such a way 
that C will work in the same manner. 

As shown by the section of the lock, fig. 51, there are 
two parts ; the lower one, wv’, enters into the slot of the 
cross-piece £* £?, fig. 50, when the movement is in the 
direction a ; the upper one, v’, corresponds to a movement 
in the direction 4, while between the two there is a neutral 
position, which permits the movement of the switch-plate. 
As to the slot, it is composed of two parts, E' £*, shown 
in fig. 52, which are independent of each other, each one 
ending in a plate carrying similar slots. In order to pro- 
duce the locking, it is necessary that these plates shall ex- 
actly cover each other—that is to say, that the two plates 
shall be always in the proper position, and the least disar- 
rangement will be followed by a slight change in position, 
and the locking cannot be produced. 

It must be admitted that this arrangement which we 
have described gives complete security, for it is hardly to 
be supposed that the connection of the lock would be 
broken at the same time as that of the switch. But as the 
double-acting lock requires a special lever, and the appa- 
ratus is somewhat costly and complicated, there are many 
instances in which we may use the switch-lock with a sin- 
gle lever, and the types which we are about to describe 
below are very frequently employed. 


IX.—THE SAXBY & FARMER SWITCH-LOCK, 


This lock is based on the same principle as that of M. 
Dujour, except that the locking arrangement is placed be- 








tween the tracks and upon the switch-plate itself, which 
ie more security by doing away with the chances of 
isarrangement, which could be produced in the Dujour 
apparatus in the connection between the bolt and the 
switch-plate. Moreover, a special mechanism adjoining 
the switch permits the working of a signal of any form 
which may be preferred, and the giving it by a special 
lever a proper position in relation to that of the switch. 

The advantage of this arrangement is that it can be ap- 
plied, even where there are no interlocking systems, the 
signal and the switch-lock each having separate levers, not 
placed side by side. 

As shown in fig. 53, the single connecting-rod 7 works, 
through the lever Z on one side the switch-stop P, and on 
the other the bar Z, joined to a lever, a, the latter being 
united on one side to the bell-crank lever a oc, which 
works the switch-bar ¢, and on the other to the lock-plate 
V. Fig.54 shows this arrangement on a larger scale, with 
the levers in three different positions. 

In the first part of the movement the bar is unlocked ; 
in the second the lock & being drawn out of its slot, and 
the bolt 7 bearing against the bar e, the lever a o c causes 
the bar to move in such a way that the slot is presented 
before the bolt 7 which can then enter it; and as the 
switch-plates offer resistance the rest of the course of the 
connecting-rod is utilized to throw / into the slot and to 
lock the switch in its reversed position. 

The bar ¢ is extended beyond the track into a covered 
box, 7, the arrangement of which is shown in fig. 55. 

The double wire connection / (fig. 55), worked by the 
signal-lever, is attached to a lever s which acts upon the 
lever « ; this last lever acts by one or the other extremity, 
according to the position of the switch, because one of the 
bars, # , bears against the bar e, while the other enters a 
slot made for the purpose in this bar, It follows that it is 
the signal for the right-hand or the left-hand track which 
is moved by the lever, as may be required, an agreement 
being established by this arrangement between the signal 
and the direction given to the switch. 

This system is applied chiefly to the point switches fur- 
nished, according to the English plan—used also on the 
Paris, Lyons & Mediterranean system in France—with sem- 
aphores which are absolute stop-signals, having two arms 
which are normally in a horizontal position. To authorize 
the passage of a train the upper arm must be lowered for 
the left-hand and the lower one for the right-hand track. 
With the arrangement shown, this result can be obtained 
with a single lever, and the change of signals is made by 
the connection between the switch and the bar. 


(TO BE CONTINUED.) 
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PROPOSED BRIDGE OVER THE CLYDE. 





(From /ndustries.) 





CROSS-RIVER communication, in cases where the rivers 
are used as harbors, and where the passage of steamers of 
considerable size has to be provided tor, has been felt to be 
a serious difficulty in nearly all of our great ports. The 
Thames, the Tyne, and the Wear, with large populations 
on either bank, have all been bridged for large craft within 
their respective harbors. In the Clyde, however, the first 
bridge which one encounters, in sailing up the river, prac- 
tically limits the harbor to the reaches of the river below 
it. There are a great number of cross-river ferries —swift 
and handy little steamers, and carrying a number of pas- 
sengers quite sufficient to cope with a very large cross- 
river traffic. These ferries run continuously, so that there 
is no break in the continuity of the service. But, with the 
exception of the ferry at Pointhouse, they are exclusively 
devoted to the use of foot passengers. There is thus a dis- 
tance of two miles between the bridge at one end of the har- 
bor, and the horse ferry at the other.. The inconvenience 
thus caused is so considerable, that for some years indefi- 
nite proposals have been made from time to time as to the 
expediency of providing some more convenient method of 
transit across the river. 

A proposal of a definite character for the construction of 
a bridge over the Clyde at Finnieston has been made by 
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Mr. William Arrol, Contractor for the Forth Bridge, and 
has been placed before the Clyde Trustees. Among the 
questions involved is, of course, the question as to who 
should bear the cost of such a bridge ; but the interests of 
the Clyde Trustees in transit upon the Clyde is so great 
that the matter in its initial stage will at least be seriously 
considered by them, with a view to its erection. Mr. Ar- 
rol proposes the construction of a bridge from the north 
side to a point on the south side, a little to the east of the 
present Finnieston Ferry. The bridge would consist of a 
single span of 430 ft., and the roadway would be at a level 
of 100 ft. above the top of the quay wall, so that the larg- 
est vessels proceeding to berths in the upper reaches of the 





























provided two sets of hydraulic lifts. One of these sets 
would be used for passengers, and the other set for carts. 
The special feature of the design is that it affords advan- 
tages over both a swing bridge and a tunnel. In the first 
case traffic would be intermittent, and therefore conducted 
under disadvantages similar to those which already exist. 
In the second case, while an alteration of level, and there- 
fore prolonged inclines, with hydraulic appliances, would 
be necessary, there would be the additional trouble and 
cost of lighting thetunnel. As against botha swing bridge 
and a subway, it is calculated that the proposed high level 
bridge would be much cheaper, both in first cost and in 
maintenance ; indeed, the estimate for its construction is 
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PROPOSED BRIDGE, OVER THE CLYDE. 


DESIGNED BY WILLIAM ARROL, ENGINEER, 


harbor would have to lower their topmasts to clear the 
bridge. The roadway would be 40 ft. broad, and there 
would be a footpath 10 ft. wide on either side. Since the 
ground on each side of the river stretches back for a great 
distance at a level almost the same as that of the top of the 
quay wall, no assistance can be had from a natural gradi- 
ent. Access to the bridge is therefore obtained by an in- 
clined plane on either side, doubling upon itself, and sup- 
ported almost throughout its whole length upon steel col- 
umns. With the exception of some brick-work at the lower 
end of the incline, the whole structure would be of steel. 
In addition to this roadway thus approached by an incline 
2,000 ft. long, with a gradient of 1 in 20, there would be 





roughly set down at £150,000, The expedient of making 
the incline return upon itself effects a considerable saving 
in ground, especially since the columns which support the 
inclined roadway will form an integral part of the quay 
sheds, which will, as now, occupy the ground. The only 
serious objection to the scheme is the height required, 100 
{t., and the steepness of the gradient necessary to reach it. 
The scheme is an interesting one, and deserves thoughtful 
consideration, 

In the accompanying illustrations, fig. 1 is an elevation 
of the bridge ; fig. 2 is a plan; fig. 3 is an elevation, and 
fig. 4 a plan of the approaches, while figs. 5 and 6 are sec- 
tions at different points. 
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NOTES ON STEAM HAMMERS. 
By C. CHOMIENNE, ENGINEER. 


(Translated from the French, under special arrangement with the Author, by 
Frederick Hobart.) 


(Continued from page 66.) 


CHAPTER XXXV. 
THE THWAITES DOUBLE-ACTING HAMMER. 


THE firm of Thwaites Brothers, in Bradford, England, 
build hammers of different types, varying according to the 
work which they have todo, The type represented in fig. 
14 is especially intended for the use of steel-works, for forg- 
ing and drawing out ingots ; it is widely used in England, 
five being at workin the mills of the Landore-Siemens 
Steel Company, while others are in use by the Steel Com- 
pany of Scotland, by the West Cumberland Iron & Steel 





Thwaites use also the arrangements shown in figs. 15 and 
16 ; these hammers, one of 5 tons and the other of 10 tons, 
have been made for the Wendel Forge at Hayange ; the 
John Brown Works at Sheffield also have several 20-ton 
hammers of similar type. 

In all, the double-acting hammers built by Thwaites 
Brothers, the ratio between the weight of the striking mass 
alone—without counting the steam pressure acting upon 
the piston—and the weight of the anvil-block, ist: 10. We 
believe that this ratio is too small, and that it should not 
be less than 1: 12, 

In these hammers steam is distributed by means of a cir- 
cular balanced valve, similar to the method shown in figs. 
29, 30, and 31. 

The section of the steam ports is made as shown in fig. 
118, the bars separating the openings having a width equal 
to one-third of the opening, so that if we suppose the steam 
to pass through with the same speed as before and the 
height of the openings to be 4 = } D, we have 
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Company, and by Brown, Bayley & Dixon in Sheffield. 
Recently two of these hammers, of 15 tons each, have been 
delivered to the Union Company at Dortmund, in West- 
halia. 
jiameter of steam cylinder, 1.060 meters ; stroke of the 
hammer, 2.745 meters ; distance between the pillars, 5.000 
meters ; clear height under the frame, 2.360 meters. 

This type of hammer, the power of which varies from 8 
to 15 tons, is composed of two pillars, or hollow rectang- 
ular columns, built up of plates and angle-bars, and joined 
at the top by cast-iron guides upon which the steam cylin- 
der is fixed. 

These hammers are constructed with great care ; all the 
plates and angle-bars are carefully fitted, the rivet holes 
are drilled and not punched. For hammers of less weight, 
the makers also use pillars of a circular form, and these 
are employed in forging tires and wheels. 

The Cockerill Company has built for the Northeastern 
Steel Works at Valenciennes, France, two hammers of a 
type similar to the last, one being of 10 tons and the other 
of 15 tons. 

This arrangement, when the pillars are set well apart, 
gives the hammerman an opportunity of working very freely 
around the anvil, It may be noted also that the 50-ton ham- 
mer at Perm, Russia, is of the same type of construction. 

For hammers intended exclusively for forging, MM. 
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The dimensions of these hammers are as follows: . 
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Here / is the height of the opening ; D is the diameter 
of the circular valve, and SS is the area of the exhaust valve 
of a hammer of the same force. 

In the 50-ton hammer at the Obookoff Works in Russia, 
which was built by Thwaites Brothers, the diameter of the 
valve has been increased to 0.762 meter, and the height to 
0.088 meter, instead of the dimensions of 0,606 and 0,067, 
which would be given by the formula above. This indi- 
cates that with this hammer the object has been to make 
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Fig.118, \A 
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it possible to run at a low pressure, and to obtain, in spite 
of that, an almost instantaneous exhaust, in such a way as 
to avoid all counter-pressure and to facilitate the fall of the 
hammer. 

All these hammers have been so built that they can be 
used, if desired, as single-acting hammers ; for that pur- 
pose all that is necessary is to diminish the travel of the 
circular valve in such a way that it will not uncover the 
port admitting steam to the cylinder above the piston. 

To raise the hammer to its full stroke the valve should 
be moved until it occupies the position shown in fig. 30, 
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when steam enters under the piston and raises the ham- 
mer, while the upper part of the cylinder is in communica- 
tion with the exhaust. To permit the hammer to descend 
the piston should be moved until it occupies the position 
shown in fig. 31, when the steam acts upon the upper side 
of the piston, and the lower part of the cylinder in its turn © 
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| . 
CHAPTER XXXVI. 
| GENERAL REMARKS ON DOUBLE-ACTING HAMMERS, 


Hammers up to 500 kilogrammes should be so made as 
to work either automatically or by hand ; for small ham- 
mers, used to forge pieces requiring rapid and uniform 
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communicates with the exhaust. When the valve occu- | blows, the automatic working is very useful, but for more 
pies the position shown in fig. 29 the hammer is at rest, | powerful hammers, in which the changing or moving of 
and steam cannot enter the cylinder or act upon either face | the pieces on the’anvil requires a certain time, and which, 
of the piston. | consequently, are not required to act very swiftly, the hand 
working is sufficient, and the automatic working can be 
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The general custom is to ae the port wide when the | 


steam acts on the lower face of the piston, raising the ham- 

mer, and to give only a half opening when the steam acts 

upon the upper face of the piston. 
All hammers used for making la 


rge forgings have the 
valves worked by hand. 


dispensed with, 
Quickness of movement is especially desirable in work- 


ing steel and in forging small pieces, which ought to be 
drawn into shape at a single heat. 


In automatic hammers the admission of steam to raise 
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the hammer should always be regulated in such a way that | In double-acting hammers we can at any moment mod- 
it never precedes the blow; if not, there will be a thin | ify by hand, or even suppress entirely, the automatic mo- 
cushion of steam which will produce counter-pressure, and | tion; in the same way we ought to be able to make the 
will take away something from the force of the blow. It | force of the blow entirely independent of the speed, in 
is necessary, in fact, that there should be a slight delay in | such a way, for example, that the hammer can be run at 
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the admission of steam, so that the blow may produce its | the maximum speed of which it is capable, while at the 

full effect. same time we can give a light or heavy blow at will, 
Hammers should be arranged in such a way that they | according to the nature of the work which is being 

themselves will determine the upper end of the stroke, and | done, 
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will by their own motion stop the ascending stroke ; this The use of steam, which is very small in comparison to 
is, in fact, an indispensable precaution, if we wish to utilize | the work done under ordinary conditions, becomes much 
the full effect of the fall of the striking mass, without being | greater when we are not able to utliize the force of the fall 
subject to the possibility of accidents. of the hammer—that is, of gravity ; this results from the 
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large space above the piston, and which is filled usually 
with steam at each blow. 

In the construction of these hammers we should always 
seek to realize the conditions given below. 

1, Solidity in all the parts composing the machine, 

2. To keep down the number of parts as small as possi- 
ble, and to give them simple forms. 

3. To make the hammer so that parts can easily be re- 
placed in case of wear or breakage. 

4. To give the anvil-block a weight equal to 12 or 15 
times that of the striking mass. 

Under favorable conditions these double-acting hammers 
are economical in one respect, as a hammerman can do two 








or three times as much work as without this tool. They also 





man, and thus further movement of the fulcrum lever, in 
the direction which it was taking, is prevented. 

The movable fulcrum can also be adjusted by hand to 
any required blow, when the hammer is stopped, by means 
of a handle in connection with the regulating screw. 


CHAPTER XXXVIII, 
THE DUNCAN HELVE-HAMMER. 


Fig. 121 shows the Duncan helve-hammer, made by the 
firm of Jenkins & Lingle, at Bellefonte, Pa. Fig. 121 isa 
general view of the hammer, while fig, 122 shows another 
view of the helve. 

In this hammer, which is intended for die-forging, work- 





produce economy in fuel, as compared with hand-forging, 
as fewer heats are required ; moreover, pieces forged under 
the hammer are much more exact and nearer the proper 
dimensions than those forged by hand, so that the expense 
for fitting and finishing such forgings is much less. 


CHAPTER XXXVII. 
THE PLAYER SPRING HAMMER, 


Figs. 119 and 120 show a helve-hammer constructed by 
W. & J. Player, of Birmingham, England, and intended for 
making die-forgings, swaging and tilting bars, plating 
edge-tools, and similar work. In a hammer of the size 
shown the hammer-head itself weighs 112 lbs. ; the stroke 
varies from 4 in. to 14 in., and it can be run up as high as 
200 blows per minute ; the compressed-air space between 
the main piston and the hammer-head is sufficiently long 
to admit forgings up to 3 in, in thickness. 

The operations of starting, stopping, and regulating the 
blow are completely under the control of the workman 
through his foot, which is placed upon the lever P. The 
movable fulcrum 8B, figs. 119 and 120, consists of two ad- 
justable steel pins attached to the fulcrum lever Q, and 
turned conical where they fit in the socket D. 

The fulcrum lever is pivoted ona pin & fixed in the fram- 
ing of the machine, and is connected at its lower extremity 
to the nut S in gear with the regulating screw 7. 

The to-and-fro movement of the fulcrum lever Q, by 
which heavy or light blows are given by the hammer, is 
placed under the control of the foot of the workman, in the 
following manner: U is a double-ended forked lever piv- 
oted in the center, and having one end embracing the start- 
ing pedal P, and the other end the small belt, which con- 
nects the fast pulley on the driving shaft A with the loose 
pulley Yor the reversing pulleys Wand X. 

These are respectively connected with the lever wheels 
W and X, gearing into and placed at opposite sides of the 
bevel wheel Z, on the regulating screw in connection with 
the fulcrum lever. When the workman places his foot on 
the pedal P to start the hammer, he finds his foot within 
the fork of the lever U, and by slightly turning his foot 
round on his heel he can readily move the forked lever to 
right or left, so shifting the small belt on to either of the 
reversing pulleys W and X, and causing the regulating 
screw 7 to revolve in either direction. 

The fulcrum lever is thus caused to move backward and 
forward to give light or heavy blows. 

By moving the forked lever into mid-position, the small 
belt is shifted into its usual place on the loose pulley Y, 
and the fulcrum remains at rest. 

To fix the lightest and heaviest blows required for each 
kind of work, adjustable stops are provided, and are 
— on a rod VY connected to an arm of the forked 

ever. 

When the nut of the regulating screw comes in contact 
with either of the stops, the forked lever is forced into mid- 

position, in spite of the pressure of the foot of the work- 


. ing small pieces and similar purposes—very much the same 


as the Player hammer above described—the main portion 
consists of a cast-iron frame of neat and substantial form, 
carrying an anvil-block sufficiently heavy to take up the 
force of the blow. By means of the treadle, shown in the 
engraving, the blow can be regulated to any desired 
strength, up to the full capacity of the ram. The ram, or 
hammer-head, being held in vertical slides, always strikes 
in the same place, making it desirable for die-forging. 
The blow is cushioned by means of four rubber cushions, 
two placed below and two above the fulcrum bearing of 
the helve ; this fulcrum is made in the form of a crosshead, 
to which the helve is pivoted ; this crosshead being free to 
move up or down as the strain comes.on the helve, 

The tension of these cushions can be regulated by means 
of bolts passing through them. The ram is connected to 
the helve by means of a flexible strap of leather passing 
through a bolt in its upper end, and is connected at either 
end to pins passing through two semicircular pieces of flat 
spring steel, these being bolted to the helve, as shown in 
fig. 122. 

eThe force of the blow is controlled through the stress 
pulley, which is operated on through the treadle. The 
hammer is run by a belt, and is an exceedingly useful tool 
for small forgings and die-work. 


(TO BE CONTINUED.) 
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A FOUR-CYLINDER COMPOUND LOCOMOTIVE. 





(Condensed from Memoir of M. du Bousquet in the Rewue Generale des 
Chemins de Fer.) 





SOME time since M. G. du Bousquet, Engineer and In- 
spector-General of Motive Power of the Northern Railroad 
of France, was commissioned to make some experiments 
with the compound locomotive. For this purpose it was 
decided to adopt the Woolf system, with four cylinders, 
the cylinders arranged in pairs, or tandem, as it is called. 
The locomotive selected for the trial was one of those used 
for working the coal traffic of the road, having four driv- 
ing-wheels coupled, with the entire weight upon those 
wheels. The dimensions of this engine before alteration 
were as follows : 


Diameter of cylinders.......... 0.500 meter. 
| RS Sa tae ee .... ©.650 meter, 
Diameter of driving-wheels..... I, 300 meters, 
Total weight of engine.......... 44.700 tons. 
sian cane ye cine 2.08 sq. meters. 
Heating surface, fire-box....... 9.20 sq. meters, 
Heating surface, tubes......... 116.78 sq. meters. 
Heating surface, total.......... 125.98 sq. meters. 


The alterations, which were made in the shops of the 
Company at Hellemmes, consisted in the substitution of 








new cylinders for the old ones, with the necessary modifi- 
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cations in the guides and valve motion. In consequence 
of the greater length of the cylinder casting for the com- 
pound cylinder a slight lengthening of the frame is neces- 
sary, 0.545 meter being the addition. The compound cyl- 
inders—high and low pressure—were cast in a single piece, 
the intermediate head being riveted in. The small cylin- 
der projecting backward beyond the tire of the first wheel, 
it was necessary to cut the cylinder-head at the side, as 
shown in the accompanying illustrations. 

In these drawings fig. 1 is a section of the cylinders and 


“casting ; figs. 3 and 4 show the crosshead ;jfig. 5:is a‘view 





| cylinder, the stroke remaining 0.650 meter. 
steam-chest ; fig. 2 a side view or elevation of the cylinder | 


they have, in fact, been increased to 16.4 per cent. of its 
area. The two useless spaces of the large cylinder can 
thus be made very small ; the back space is small in any 
event, while the forward space can be diminished by mov- 
ing the steam-chest slightly forward of thecenter. In this 
engine the area of these spaces was 7 per cent. of that of 
the cylinder. 

The size adopted for the compound cylinders was 0.380 
meter diameter for the small, and 0.660 meter for the large 
The ports of 
both cylinders have the same length, 0.044 meter. A small 
opening of the valve gives a sufficient area for the admis- 


Fig. I. 
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of the back cylinder head, showing the arrangement otf the 
guides and the stuffing boxes, while fig. 6 is a sketch of the 
locomotive, showing its general arrangement. The valve 
gear used is the link motion with the solid link, which is 
very commonly used in France. 

The steam-chest is placed above the two cylinders, as 
shown in fig, 1 ; there is a single valve moving on a valve 
face having five ports. The two outside ports communicate 
with the high-pressure or small cylinder ; the two interme- 
diate with the low-pressure or large cylinder, while the 
central port is the exhaust. The exhaust port is in the 
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sion of steam to the small cylinder, while for the large 
cylinder the valve adopted gives really a double opening. 
The valve, which is of bronze, has a rectangular form on 
the face, but above it is cylindrical, and a groove turned 
in the cylindrical part receives two segments of cast iron. 
A ring of cast iron carefully bored out is placed upon these 
segments which form a sort of piston ; this piston is held 
in place by the pressure of steam and by four springs which 
are placed on the upper surface of the rings, which, while 
leaving it free to turn, give it a constant bearing against 
the steam-chést cover. The pressure of the steam con- 



































Fig.4 


same position with relation to the frame as that of the old 
cylinder. 

The valve is made with a second passage, as shown in fig. 
1, through which the exhaust from the small cylinder 
passes into the large cylinder at one end or the other, ac- 
cording to the position of the valve. This passage is, in 
fact, the intermediate reservoir for the steam. Its area is 
16.5 per cent. of that of the small cylinder. 

The passages which conduct the steam from the valve- 
chest to the small cylinder are longer than usual, and in 
this way the necessary enlargement of the free spaces of 
that cylinder is obtained by the position of the steam-chest ; 














tained in the steam chest is then only felt on the rectangu- 
lar surface of the base of the valve, which is diminished, 
of course, by the interior surface of the ring, which is 0 480 
meter indiameter. Pressure on the valve is thus very light, 
and is, in fac’, insufficient to hold it in place when the cen- 
tral part isin communication, as in an ordinary valve, with 
the air. For this reason it was found desirable to put this 
part in communication with the steam held in the inter- 
mediate passage by drilling a small hole in the upper part. 
In practice it vas found that, in spite of the large dimen- 
sions of the valve—o,605 X 0.520 meter—the friction be- 
tween the valve and the valve-seat could be diminished as 
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much as desired. It may be noted that any slight leakage 
of steam around the ring would be of no importance, as 
the steam would pass directly into the large cylinder. 

The piston of the large cylinder is of cast iron, with the 
ordinary packing rings, and has tworods placed far enough 
apart to pass one on each side of the small cylinder. In 
this way any use of interior stuffing-boxes is avoided. 

The small piston is of wrought iron forged in one piece 
withthe rod. The three rods are connected with the same 
crosshead, which is of cast steel ; the central rod—that of 
the small cylinder—being held by a key, the two others 
fitting in taper holes and held in place by tao nuts, as 
shown in figs, 3 and 4, 

The guides, which are of steel, are made double on ac- 
count of the form of the crosshead, so as to permit the 
arms to which the two piston rods of the large cylinder are 
attached to pass through them, They are supported at the 
back end by a yoke or brace in the ordinary way, and at 
the front end are bolted to lugs cast on the back cylinder 
head, as shown in fig. 5. 
~ It will be seen that when it is necessary to take down 






Fig 6, 
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the pistons, that ‘of the small “cylinder? must be‘taken out 
from the back, and that of the large cylinder from the front. 

In this arrangement it will be seen that the breakage of 
the intermediate head would have serious consequences. 
Such a breakage might be produced by the breaking of the 
small piston-rod or by the breaking of the connecting-rod. 
In order to avoid the first case, it is important to make the 
piston-rod large enough ; it may also be remarked that 
even if it should break, the small piston would not strike 
the cylinder head with the same force as in an ordinary 
locomotive, first because the counter-pressure is consider- 
able, and, second, because the steam exhausts into the con- 
fined space of the large cylinder, and not freely into the 
air. Thesecond case is more to be feared, but the remedy 
is easy : it is to leave more clearance before the small pis- 
ton at the end of its stroke than before the large one ; the 
large piston would then strike first and the front head of 
the cylinder would receive the main shock. It is also pos- 
sible to adopt an arrangement by which the crosshead 





| without a jerk. 
| breakages of couplings are much less to be feared. 


would strike the end of the guides before the piston would | 


strike the head. 

The exhaust used is the ordinary variable exhaust em- 
ployed on this class of engines. 
the blast-pipe is somewhat larger, the section having been 
increased from 229 to 308 sq. cm., the steam being more 
expanded and requiring a greater space ; moreover, the 
right and left-hand exhaust are separated by a partition 
which is carried up nearly to the head of the blast-pipe. 
This arrangement has been found to work very well, and 
steam-pressure is easily kept up in the boiler, even during 
long stops. 


The only change is that | 





- It may be noted that in order to diminish resistance when 
steam was shut off while the locomotive was in motion, to 
avoid heating and to prevent the drawing of gas and cin- 
ders into the cylinders, a smail valve was placed on the 
steam-chest cover by which air could be admitted. This 
was easily worked, and was found to give very good results, 

The increased weight of the new cylinders threw too 
great a proportion of the weight on the forward drivers ; 
this was remedied by using a heavy cast-iron foot-plate at 
the rear of the engine ; this weighed 3,oo0kilos, The total 
weight of the machine was increased by 7,000 kilos., its 
weight after alteration being 51.700 tons, 

The weight of the engine and its distribution, before and 
after alteration, was as follows in tons: 





As Altered. Old Weight. 
On first pair of drivers .... ......... 13.460 12.200 
On second pair of drivers............ 14.240 11.109 
On third pair of drivers....... 13.980 12.100 
On fourth pair of drivers............ 10.020 9.300 
en Fe Ree pen 51.700 44.700 


in diameter, placed behind 


A special steam-valve 3 cm. 





) 
! 
7 
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the™throttle-valve, fpermits"steam” to" be"admitted "directly 
into the large®cylinder. The pipe which conducts steam 
from this valve passes through the center of the_valve-seat 
and communicates with the passage which forms the reser- 
voir between the two cylinders. In this way steam can, if 
desired, be admitted directly to the large cylinders, but in 
practice this is not found necessary either in switching or 
in ordinary running on heavy grades ; it would be, more- 
over, unfavorable to the proper utilization of the expansive 
force of the steam. 

This special admission of steam, however, is useful in 
case of a chance stoppage on a heavy grade, as it permits 
the starting of the train with all couplings in tension, and 
It will be seen that under these conditions 


Each double cylinder is furnished with four cylinder- 
cocks to discharge condensed water, the same as in an 
ordinary cylinder. 

It is important in compound engines to take some pre- 
cautions to avoid a useless waste of oil. In the engine de- 
scribed the only additional Jubrication required was for the 
piston of the large cylinders. For this purpose the Con- 
solin oiler was used, by which the steam is charged with 
oil on its passage from the valve, no attempt being made 
to lubricate the parts separately. 

The first trials of this engine were made upon the main 
line of the road, where it was put into service hauling coal 
trains, and where its work was compared with that of 
other engines of the same class with the ordinary simple 
cylinders. The usual load of these trains was 675 tons, or 
45 coal cars ; with the compound engine this load was in- 
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creased to 60 cars or goo tons. 
Lens to Longueau, and return, 170 kilometers. 
was made during the month of January, when the condi- 


The trip made was from 
This trial 


tions are usually most unfavorable to traction. The start- 
ing from Lens was always made without trouble, although 
somewhat difficult, since the start from the yard tracks is 
on a grade of I per cent., and over a very sharp curve, and 
atrain enters immediately upon a grade of 0.5 per cent., 
10 kilometers in length. 

On certain trips the engine ran through to La Chapelle ; 
on one of them the load of 900 tons was taken from the 
station at La Chapelle to the coal switches there over a 
grade of 1.5 per cent., 600 meters long, at the foot of which 
the train had to bestarted. To get over this difficult point 
it was necessary to use the direct admission of steam to 
the large cylinders ; diagrams taken, however, with this 
admission showed that, owing to the small opening of the 
valve, 3 cm., there was not the full boiler pressure upon 
the large pistons, and that, consequently, the strain upon 
the working parts was not too great. It was found that 
the boiler was sufficient to supply all the steam needed. 

The officers in charge of the train service considered that 
it was not advisable to run more than 45 cars to each train 
on the main line, as they believed it more desirable to in- 
crease the speed than the load. For this reason it was de- 
termined to make a new series of trials on the branch from 
Valenciennes to Hirson, on which there are grades vary- 
ing from I to 1.25 per cent., and which has a very irregu- 
lar profile. The usual train-load on this branch was 422 
tons over about one-half of its length, and 387 tons on the 
remaining half, where the heaviest grades were situated. 
With the compound engine this load was increased to 540 
tons over the whole line. 

The following table shows the results obtained in the 
consumption of fuel on these trials with different loads. 
The fuel used was generally waste coal containing a large 
proportion of slack, with enough briquettes (prepared fuel) 
to maintain a good fire, and it may be noted that the com- 
pound engine required a much smailer proportion of the 
briquettes than the other. The table gives the consump- 
tion of fuel per kilometer with different train-loads, No. 
4,729 being the compound engine, and No. 4,728 another 
engine of the same class which has not been altered : 


Kilog. burned per Kilom. 


Train-load. No. 4,729. No. 4,728. Per cent. of Saving, 
a er 17.3 20.0 13.5 
9O BORE. 0.65.2 oes 26.5 20.0 24.5 
500 tONS......-.eee0 25.2 19.6 22.4 
500 GONE. oo nceeie css 35.2 27.0 23.6 


After this series of trials the two engines with which they 
were made were put, in July 1888, in ordinary service be- 
tween Fives and Hirson, hauling the same trains on alter- 
nate days. The station agents had orders to put a load of 
522 tons on the compound engine and 462 tons on the 
other, these loads being calculated on the limit of adhesion. 
The table below gives the results obtained in the consump- 
tion of fuel per kilometer, No. 4,729 as before being the 
compound engine, and No. 4,728 the other ; this trial was 
extended over two months, and the results are averaged 
for each month : 


Kilog. burned per Kilom. 


Month No. 4,729. No. 4,728. Per cent. of Saving. 
“SES aA 13.81 15.86 12.9 
PME cticcscces 14.18 15.94 11.0 


It will be seen that in this case the saving in fuel, in 
spite of the increase of 13 per cent. in the load, was from 
Ir to 13 per cent., while the expense of lubrication was 
less for the compound engine than for the other, If the 
load be taken into account, the saving in fuel per kilo- 
meter-ton was from 27.2 to 21.1 per cent. 

During these trials a great number of indicator diagrams 
were taken from both engines. Space will not permit us 
to reproduce these diagrams, many of which are given in 
the memoir of M. du Bousquet, but his general statement 
of the results is that they approached very nearly to the 
theoretic diagrams, which he had constructed while study- 
ing the question before undertaking the actual experiments, 
and that the calculations which he had then made were 
confirmed by experience in a very remarkable way. His 
general conclusions on this engine may be summed up as 
follows : 











The compound engine draws, on lines of high grade, 
loads 12 per cent. greater than the ordinary engine of the 
same class, while securing a considerable economy in 
fuel, and not increasing the cost of lubrication. 

The point which remains to be determined is whether 
the expense of repairs and maintenance will be increased. 
This question must be studied and tested by the continued 
service of the engine, because a short trial is not sufficient, 
and because also it would not be fair to take account of 
the minor points in which alteration may be found neces- 
sary or of mistakes resulting from the uncertainties always 
attending a first trial. 

It may be said, however, with certainty, that there will 
be no trouble with the valves, and that they will not re- 
quire more attention than the valves of the ordinary simple 
cylinder. 

+ 


THE EIFFEL TOWER IN PARIS. 





THE most prominent object at the Paris Exposition this 
year will be the great tower designed and built by M. Eif- 
fel, which will be 300 meters (984 ft.) in height, and will 
therefore be the loftiest artificial structure in the world. 
This tower is now well advanced toward completion, and 
some account of it may be interesting. 

As the total weight of this tower will be about 9,000 
tons, substantial foundations were necessary. It is placed 
near the banks of the Seine, at a point where the subsoil 
is a bed of plastic clay, sloping rapidly toward the river. 
The general form of the tower, which is probably well 
known to most of our readers, and which may be seen from 
the illustration given in the January number of the Jour- 
NAL, page 12, is that of four legs or pillars springing from 
the corners of a square of 100 meters, and uniting in one 
at the height of about 100 meters above the ground. 

The four metallic towers rest each upon a huge pile or 
pier of masonry, placed at one corner of the square. The 
first step was to ascertain the exact nature of the subsoil 
by frequent and careful borings. From these it was as- 
certained that the two piers on the side farthest from the 
river could rest upon the solid subsoil at a depth of about 
7 meters below the surface. The foundations to these 
piers were made without difficulty in an open excavation, 
and consist of a bed of beton 2 meters in thickness, upon 
which the masonry is built up to the surface. 

For the two piers near the river it was found necessary 
to make further foundations, and for each of them there 
were sunk four caissons, each 6 x 15 meters, of wrought 
iron ; these were sunk 12 meters below the surface, and 5 
meters below the water-level, resting upon the hardpan, 
which is here a very coarse gravel and very compact. 

The piers have the form of a pyramid, the two inner 
faces being straight, while the two outer faces are inclined 
in the same directions as the pillars in the tower. In one 
of the piers there has been made a room, in which will be 
placed the engine running the elevators and other machin- 
ery. 

Each pier has a top of heavy cut-stone masonry, upon 
which is placed a large shoe, or socket, of cast iron, 
weighing about 6,000 kilogrammes, which is fastened to 
the masonry by two anchor-bolts 7.80 meters in length 
and o.10 meter in diameter. The service of these bolts, 
however, is temporary only, as the weight of the tower 
when finished will be quite sufficient to hold them in place 
without any anchorage. 

These shoes receive directly the four uprights or girders 
which are the main members of each branch of the tower. 
These girders are built up of plates and angle-irons riveted 
together, the different sections being entirely fitted in the 
workshop so that they can be put together without delay. 
The cross-bracing and connections between the main gir- 
ders are put on for each section as it is put in place. 

The erection of each of the Jegs was made by the aid of 
wooden false-work until it reached the height of 26 meters. 
At this point a change was necéssary, for the reason that 
the inclination of the members would have carried their 
center of gravity outside the base of the tower, and the 
further progress of the work would have resulted in its fall. 
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At this point, therefore, heavy scaffoldings of wood are 
put up, having the form of triangular pyramids, with the 
apex bearing against the pillars and supporting them. 
These were so arranged that the erection of the towers 
could be continued safely. 

At the height of 48 meters above the foundation, the four 
pillars are joined by an immense horizontal girder, 7 
meters in depth and 42 meters in length on each side of 
the square. A difficult problem was here presented, that 
of putting these girders in place, without support except 
at the ends; it was solved by erecting in the center of 
each side of the square a wooden tower upon which the 
girder was erected, so that nothing further remained than 
to join its extremities to the branches of the tower. 

In order to provide against any slight irregularity which 
might be found in the heights of the branches of the tower, 
there was provided upon each foundation a hydraulic press 
having a lifting force of 800 tons, and by this the level of 
the pillars could be regulated to the smallest fraction ; 
thus the connection between the legs and the girders of 
the first section was made without the slightest difficulty, 
although, as has been said, all the sections were fitted and 
finished to their proper length in the workshop, only their 
erection being done on the ground. 

The girders of the first stage being in position, a new 
base was presented, from which the erection of the tower 
could proceed, and the work here was simply a repetition 
of that below, the only difference being that it started from 
staging placed upon the girders, instead of the surface of 
the ground. 

The hoisting and placing of the members of the different 
sections was performed by cranes, so arranged that they 
could gradually be raised as the work proceeded. In each 
of the four pillars there were arranged two girders in- 
tended to form a road for what might, for want of a better 
term, be called the hoisting cabin. In these girders there 
had been placed, at regular intervals, holes drilled in the 
flanges ; the pivot cranes were placed in a small cabin, or 
building, in the form of a pyramid, with the base upward, 
serving as a platform for the workmen, while the apex held 
the step carrying the pivot of the crane. One face of the 
pyramid was arranged to correspond with the girders of 
the tower, and the two beams forming its upright side had 
holes bored in their flanges also, so that they could be 
bolted at any point to the girders of the frame. The plat- 
form thus fixed in place, the crane hoisted and distributed 
the material. When its work on that section was finished 
it raised itself over the section, by means of a crab of 
peculiar construction, and was again bolted fast in the 
new position. This process was repeated as often as nec- 
essary. 

Four of these cranes, one for each branch of the tower, 
were provided ; they were capable of lifting 3 tons each, 
and were found in practice very efficient. After reaching 
the top of the first stage they were continued in service, 
‘but on the girders of this stage there was placed a special 
hoisting machine, with an engine of 12 H.P., which 
raised the material from the ground to this stage, where 
a circular track distributed it to the four cranes. The 
same method, with such modifications as may be found 
necessary, will be continued to the summit of the tower. 

The objections originally made to the tower were that 
the weight of such a structure would be too great for the 
foundations, and that it would be liable to destruction 
from the oscillations caused by the wind. It is claimed, 
however, that, owing to the adoption of iron and steel as 
material, the weight carried by the foundations is really 
less than that of some of the larger buildings in Paris, 
while the system of wind-bracing is so complete, and the 
tower has been so carefully proportioned to resist wind 
pressure, that the oscillation will be hardly perceptible. 

To a minor objection raised, the danger to persons on 
the tower during thunder-storms, it is replied that the 
tower has been connected with the water-bearing strata 
of the subsoil, so that the entire structure is, in effect, a 
huge lightning conductor, and that the effect of the most 
severe shock would be so distributed as to be impercep- 
tible at any point. 

The arrangements made for sightseers during the Ex- 
position are very complete, There will be staircases pro- 











vided for visitors, but most of them will probably prefer to 
use the elevators. From the ground to the first stage (48 

meters) there will be four elevators, one in each branch of 

the tower, capable of carrying 100 persons at a time. 

From the first to the second stage two swift elevators will 

be provided, each carrying 50 persons. From the second 

to the third cr final stage there will be a single elevator 

capable of carrying 750 people an hour. In this last the 

passage will not be made from the second to the third 

stage in the same car, but the trip will be in two parts ; that 

is, leaving the second stage visitors will be carried by the. 
first elevator to a height of 196 meters, where they will 

pass over an intermediate platform and take a second ele- 

vator, which will carry them to the third or top stage, 277 

meters above the ground. The ascent of the last stage is 

so divided because one of the cars serves as a counter- 

balance to the other, so that while one descends the other 

rises, and vice versa. 

The arrangements for entertaining visitors to the tower 
are not yet entirely fixed, but on the first stage, which has 
an area of 4,200 sq. meters, there will be four restaurants, 
one at each angle ; four large halls, each 37 X 15 meters ; 
four balconies on the inside of the huge quadrilateral, and 
finally an exterior balcony, 3 meters in width, by passing 
around which a complete panoramic view of Paris can be 
obtained. 

The second stage has an area of only 1,400 sq. meters, 
but will contain a restaurant and a dancing hall, while an 
outer balcony, like that of the first stage, will give visitors 
a view of Paris from a height of 151 meters. 

The third stage, the highest part accessible to the pub- 
lic, has its floor 277 meters above the ground, and will 
have a surface of 370 sq. meters. This hall will be en- 
tirely covered in with glass. Above this M. Eiffel has 
reserved a space Io meters square in which he will make 
a special room for such experiments as may be suggested 
by scientists. Above this room will be placed a heavy 
girder, which will carry the pulleys of the elevator ; upon 
this girder will be placed a small tower, in which there 
will be a staircase giving access to a lantern 5 meters in 
height, which will be lighted by an electric light. A ball 
is placed on top of the lantern, and above it rises a light- 
ning-rod, the top of the ball being exactly 300 meters 
above the ground. 

It is claimed by the designer of this huge structure that, 
above and beyond its services as an attraction to visitors 
to the Exposition, it will have a permanent scientific value. 

Meteorologists will find in it a valuable auxiliary in their 
experiments on the speed and the pressure of the wind at 
different heights above the ground; on the law of the 
changes of temperature with height ; on the hygrometric 
state and the analysis of the air at different heights, and 
on atmospheric electricity. 

Astronomers will be able to use it for the examination 
of the telluric rays of the sun, for photography, and for 
the spectroscopic examination of rays of light from the 
stars, which can be made under conditions not heretofore 
attainable, because the summit of the tower will be raised 
completely above the vapors arising from the earth. 

In physics it can be used to verify the laws of the devia- 
tion of a falling body, and the experiments of the Foucault 
pendulum ; also for the installation of manometers, for 
the study of the law governing the compression of gases, 
since a direct graduation can be made up to 400 atmos- 
pheres. 

Physiologists will find in the tower an excellent place 
for the study of the air with respect to freedom from 
bacteria and other impurities, and also for the study of 
the influence of the air upon the circulation of the blood 
at such heights ; studies on the flight of birds, etc. 

Finally, from a military point of view, the tower will 
furnish an observatory, the value of which can hardly be 
appractanats since no similar one has ever yet been pro- 
vided. 

Thus, it is claimed, the tower will be not a mere object 
of curiosity, but a structure capable of rendering signal 
services to the national defence and to science, Whether 
these claims will be justified or not, the tower is an inter- 
esting structure and commands attention from its great 
size alone, if for no’other reason, “if 
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UNITED STATES NAVAL PROGRESS. 


_ THE following notes show the progress of the work made 
in the reconstruction of the Navy, giving such occurrences 
of the past month as appear to be of interest. 


NEW SHIPS. 


The Senate Naval Committee has added to the House 
bill appropriations for a new steel cruiser of 2,000 tons 
displacement, to cost $700,000; and for two steel gun- 
boats of not more than 1,200 tons dsplacement, to cost | 
$700,000, The Committee has also approved the appro- 
priation of $1,500,000 for the construction of the coast de- 
fense vessel designed by Mr. Thomas. 


Besides these, the 
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new armored battle-ship Zzxas will be received at the 
Navy Department until noon on April 3. The proposals 
must include all the machinery—engines, boilers, screw 
propellers, shafting, pumps and all appurtenances, includ- 
ing appliances for working under forced draft. The ma- 
chinery must be delivered complete and ready for erection 
on board the vessel within two years and six months from 
the date of the contract. The contract will contain provis- 
ions relating to premiums on penalties in connection with 
the development of horse power according as the same 
shall be above or below the required maximum, The 
proposals will be divided into three classes as follows: 1. 
For machinery in accordance with the plans and specifi- 
cations provided by the Department. 2. For-machinery 
in accordance with such plans, with modifications as pro- 
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THE SUBMERGING MONITOR CRUISER. 


bill includes appropriations of $450,000 for a new dynamite 
gun-boat, and $140,000 for four steam tugs. The bill, it 
is thought, will pass with all these appropriations. 

The new gun-boat York/own, having successfully passed 
the preliminary trial, is now undergoing a sea trial, in 
charge of the Board of Naval Officers. 

The cruiser Charleston, which was built at San Fran- 
cisco, will also be taken to sea for her final trial about the 
latter part of this month, making a trip down the coast 
from San Francisco, when her performance will be care- 
fully noted. 

The cruiser Baltimore, under construction at Cramps’ 
yee in Philadelphia, has received her engines, and will 

e ready for the steam trial in about two months. 

The Philadelphia, at the same yard, has her hull now 
nearly completed, and will be ready for launching in 
April. The hull of the Newark is also well advanced, 


and she will be ready to launch soon afterward. 
Notice is given that proposals for the machinery of the 








posed by the bidder. 3. For machinery in accordance 
with plans and specifications submitted by the bidder, 
such plans to conform to the weight and space provided 
for in the general plans of the vessel. Bids under classes 
2 and 3 must be accompanied by plans and drawings suffi- 
cient to show the designs satisfactorily. Plans, specifica- 
tions, and blank forms can be obtained on application to 
the Chief of the Bureau of Steam Engineering, Navy De- 
partment. 

A conference was held recently at the Navy Depart- 
ment, at which a number of steel manufacturers were 
present, and the regulations for the inspection of steel for 
the new naval vessels were discussed, but no definite ac- 
tion was taken and no change in the rules were ordered. 


NEW GUNS. 


The 6-in. gun, cast by the Standard Steel Casting Com- 
pany at Thurlow, Pa., had its preliminary test at the prov- 
ing ground at Annapolis, February 7. Twelve rounds 
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were fired, two with charges of 36 lbs. of powder and a 
100-lbs, shell, and 10 with charges of 48} ibs. of powder 
and 1oo-lbs, shells, The gun stood this test very success- 
fully, and was reported as entirely sound after the test. 
It has still to undergo what is known as the endurance 
test. 

The official trial of the large dynamite gun, which re- 
cently took place, was very successful. Nine shots in all 
were fired with the large 450-lbs. shell, and of these five 
fell within a rectangle 50 x Ioo {t., as specified in the 
contract with the Department. The ranges varied from 
2,009 to 2,177 yards. 

The report of the Board has not been published, but 
must have been favorable, for the Secretary of War has 
since given out a contract to the Pneumatic Dynamite Gun 
Company to furnish seven dynamite guns, with the steam- 
power and air compressors necessary for working them, 
the contract price being $395,500, the guns to be delivered 
within eight months. Of these seven guns two I5-in. and 
one 8-in. are to be put at Sandy Hook, New York Harbor ; 
two 15-in. guns at Fort Schuyler on Long Island Sound, 
and the remaining two 15-in. guns at Fort Warren in 
Boston Harbor. 


THE THOMAS SUBMERGING MONITOR. 


We give herewith an illustration, for which we are in- 
debted to the Army and Navy Register, of this vessel, 
whose peculiarities have excited much attention, and we 
add also some particulars to the description given last 
month. 

The principal dimensions are as follows: Length on 
load line, 235 ft.; extreme breadth, 55 ft.; cruising draft, 
144 ft.; displacement at cruising draft, 3,030 tons; coal 
supply carried, 550 tons. The engines are to work up to 
7,500 H.P. with forced draft, and the extreme speed is to 
be 17 knots. The draft can be increased to 174 ft. for 
fighting purposes, by means of tanks which can be very 
quickly filled. The vessel is to be strengthened by a sys- 
tem of longitudinal and transverse girders, and is to be 
provided with a formidable bow for ramming. With the 
engines working without forced draft, and with an average 
speed of 10 knots, the vessel will have a cruising range of 
8,500 knots. 

The character of the armament is as follows: Two Io- 
in. breech-loading rifles for long range, with capacity for 
throwing shell charged with high explosive compounds. 
These guns are mounted in a turret armored with Io-in. 
solid steel plates, the axis of the guns when level being 11 
ft. above the fighting ioad line, with a range of fire from 
direct ahead to 65° abaft the beam on either side, and by 
removing the deck-house increasing the range to a practi- 
cally all-around fire. For close quarters she has a I5-in. 
Zalinski dynamite gun capable of throwing 800 lbs. of high 
explosive compound, and two under water bow torpedo 
tubes, also a 6-in. rapid-firing breech-loading rifle located 
aft. The secondary battery consists of three 3-pounder 
rapid-firing and one 37-mm. revolving gun. 
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THE LATEST ENGLISH CRUISERS. 





(From the London Engineer.) 





THE Austrailia and the Ga/atea, the latest additions to 
the Navy, built and engined by R. Napier & Sons, Glas- 
gow, belong to the class of swift and powerfully armed 
belted cruisers, specially designed for the protection of 
commerce. Their principal dimensions are: Length be- 
tween perpendiculars, 300 ft. ; breadth, extreme, 56 ft. ; 
depth, moulded, 37 ft. ; with a displacement of 5,000 tons 
at Ig ft. draught when in the normal fighting condition, but 
this may be increased to 6,000 tons when an extra supply 
of coal is shipped. The belt which protects the water-line 
for two-thirds of the length consists of steel-faced com- 
pound armor Io in. thick, strongly supported by steel and 
teakwood backing, and terminates at each end in an 
athwartship iron bulkhead 16 in. thick to stop end-on shot. 
Level with the top of the armor belt is a protective steel 











deck, 2 in. thick on the flat, and 3 in. on the angle, where 
it slopes down below the water-line, and this deck also 
extends to the stem and stern respectively. All the ma- 
chinery of vital importance, including the steering gear, 
air compressors, electric dynamos, etc., is placed under the 
protective deck, while above it, for tne length of the engine 
and _ boiler-rooms, the sides are defended by coal, and an 
armor-plated conning tower on the upper deck is fitted 
with steering gear, telegraphs, etc., for working the ship 
when in action, While every precaution is thus taken to 
keep out shot and shell, the buoyancy in case of penetra- 
tion is insured by the minute subdivision of the underwater 
portion of the hull which contains upward of 130 separate 
water-tight cells and compartments. The armament con- 
sists of two long range 22-ton breech-loading guns and 
central pivot mountings on the upper deck, forward and 
aft respectively ; ten 6-in. guns similarly mounted on the 
broadside ; eight 6-pounder, and eight 3-pounder, quick- 
firing guns, also six torpedo tubes. The engines, which 
were designed by Mr. A. C. Kirk, the senior partner of 
Messrs. Napier’s firm, were originally specified by the Ad- 
miralty to be of the ordinary compound type for 7,500 H.P. ; 
but from their previous experience Messrs, Napier were 
able to show that by substituting triple expansion engines 
they could guarantee an increase of 1,000 H.P., and almost 
a knot more speed, thereby enormously increasing the value 
of the ship as a fighting machine, without adding to the 
total weight of machinery and coal, or occupying more 
space. This suggestion was eventually adopted by the 
Admiralty, and also carried out in the other ships of the 
class. 

The two sets of engines are of the three-crank horizontal 
type, working twin screws, and are placed one before the 
other in separate water-tight compartments, the cylinders 
being 36 in., 51 in., and 77 in. in diameter and 44-in. 
stroke. Steam is supplied by four double-ended boilers, 
of the return-tube type, which are placed forward of the 
engines in two independent stokeholds divided by water- 
tight bulkheads. The results of the official trials were 
highly satisfactory, and fully justified the contractors’ pro- 
posal to introduce the triple-expansion engines. 

In the case of the Ga/aZea, the collective horse-power on 
the four hours’ forced draught trial was 9,204, being more 
than 700 H.P. in excess of the contract ; the highest power 
developed during any single half-hour was 9,665 H.P., and 
the mean of the last three hours gave 9,415, equal to 1,915 
indicated H.P. above what was originally proposed by the 
Admiralty. This splendid result was attained on a con- 
sumption of 1.97 Ibs. of coal per indicated H.P. per hour 
with an air pressure in the stokeholds of only 1} in., and 
that while working as pure triple-expansion engines, with- 
out passing boiler steam into the receivers, and the steam 
was supplied in such abundance that with the engines 
working at their maximum there was a constant blow-off. 





> 


Hicks’ “ Centrifugal” Gun.—A very novel machine, for 
the discharge of dynamite projectiles, shells, and solid shot 
from the periphery of a rapidly-revolving wheel has been in- 
vented by Walter E. Hicks, of Brooklyn. Mr. Hicks expects 
an initial velocity of 2,000 ft. a second from his 10-ft. wheel, 
when flying at the rate of 4.000 revolutions a minute. The 
motive power is asteam-engine. The wheel consists of two 
steel disks, thin at the circumference, but quite thick at the 
center, standing several inches apart and firmly joined by bolts. 
Outside each disk is a double quadrant for the use of the gun- 
ner in training the gun at a desired elevation. Combined 
with each quadrant is a mechanical contrivance that, by the 
pulling of a lanyard, opens a clutch and releases a projectile 
at just the point at which the gun may be trained. Two shots 
‘at opposite sides of the wheel are thus fired, an infinitesimal 
fraction of a second apart. A wheel ro ft. in diameter is re- 
quired for a 6%n. shot, and for every additional inch of diam- 
eter in the shot there must be 20 in. more of diameter in the 
wheel according to Mr. Hicks’s calculations. The entire ma- 
chine, including the steam-engine, stands upon a single plate 
that may be placed upon a turn-table and adjusted like any 
marine gun-carriage. The projectile especially designed to be 


used in this machine is a long cigar-shaped shell, with heavy 
solid ends, the intervening space being occupied by camphor- 
ated nitro-gelatine surrounded by gun-cotton, as in the 
ski projectile, 
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CATECHISM OF THE LOCOMOTIVE. 


PWe& BRR 


LOCOMOTIVE FOR LOCAL PASSENGER SERVICE. 


BY THE TAUNTON LOCOMOTIVE MANUFACTURING COMPANY, TAUNTON, MASS. 





Total weight in working order........ 118,700 lbs. | Leneth of fire-box, inside. ......... nee ea ODL 1k MONE OBSIOR, oon 5ce sceccvcess “os Single. 
Total weight on driving-wheels........ 56,300 ** Width of fire-box, inside.... .......... 2 * x04 “ | Size Of ‘eteRm-ports.......cccccccscces s’ Se = Oe 
Diameter of driving-wheels... ... ... 5 ft. 3 in. | Depth of fire-box, crown-sheet to top Size of exhaust-ports.........0000.0.% 17X2% ** 
Diameter of truck-wheels....... PR ho gs oe eee ioe web upkesensp Seek on ee IR OMEEEOR S00 004. seneeesoos 4% “ 
Diameter of main driving-axle journal. oi ** ) NuUORE OF COBB ooo... cco pecsc cece 170 | Greatest travel of valve. ..........+0+- ° Bs. 
Distance from center of front to center Outside diameter of tubes............ in. | Outside lap of valve... ..........0000- o% * 
WFof back driving-wheel............... 6fe.. 8. “ RO EAN Si ini ani 5s ii boo) 6.0% 10 ft. 10K ** | Smallest inside diameter of chimney... 1ft.4 “ 
Total wheel-base of engine............ ” Yeti Fate: OO ae ee eaeites 14 sq.ft. | Height, top of railto top of chimney13 “* 6 “ 
Total wheel-base of engine and tender.34 ** 5 ‘‘ | Heating surface, fire-box. ............. 96% ‘* ** | Height, top of rail tocenter of boiler... 6‘* 8 “ 
Diameter of cylinders... ............ by .i* Heating surface, tubes............ ... soo7 ‘* “ | Water-capacity of tank... .ccssccsvees 2,200 gals. 
Stroke of cylinders. ..............- 2o ‘* | Heating surface, total....... .... ....1,193% “* “ 

Outside diameter of smallest boiler ring. "bey 








ii pips 








SIX-COUPLED RAPID TRANSIT LOCOMOTIVE. 


BY THE BROOKS LOCOMOTIVE WORKS, DUNKIRK, N. Y. 





Total weight in working order.... .... 112,000 Ibs. | Length of fire-box, inside.............. 6 ft. 6 in. { Single or 
Total weight on driving-wheels.... ... 70,000 Width of fire-box, inside.............. ae Exhaust nozzles........ ea 2 x aa Double. : 
Diameter of driving-wheels........... . 4 {t. o in. ~—_ of fire-box, crown-sheet to hand Size of steam-ports..3.......0.0...00. 15X1¥X in. 
Diameter of truck-wheels ............ Windsc Moe ee BT RE Sy SESS. -5 “ «3 “ | Size of exhaust-ports........... eiadaod 15X2% ** 
Diameter of main driving-axle journal. ea enabas ME ON, Chis Se seson' dnciges< 186 Throw of eccentrics.............05 «.- a 
Distance from center of front to center | Outside diameter of tubes .. .... ... 2in. | Greatest travel of valve......... aise 5% ** 
of back driving-wheel............... to ft. o -** | Length of tubes... .......... Tere o.&. :..0,*.| Outside lap of Chives. .daisc. +sccsecs o% “* 
Total wheel-base of engine............ a ee ter cans whee'c ece's toe 18% sq. ft. | Smallest inside diameter of chimney... 1 ft. er 
Diameter of cylinders... ......... ... 16% | Heating surface, fire-box......... ... 97. ‘* “ | Height, top of rail to top of chimney..13 “‘ 2 “4 
Stroke of cylinders......... .......... . 24 ‘ | Heating surface, tubes... ........ .. 870 ‘* ** Height, top of rail to center of boiler.. 6 “ 4% “* 
Outside diameter of smallest boiler ring oP a Heating surface, total............... gam "1 Weaper Gammerer Of GOR. 6.0555005 «+-+2,000 gals. 
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CATECHISM OF THE LOCOMOTIVE. 





LOCOMOTIVE FOR SUBURBAN PASSENGER SERVICE. 


Exhaust nozzles... ..... 
Size of steam-ports... 
Size of exhaust-ports : 
Throw of eccentric 


Greatest travel of valve 
Outside lap of valve 
Smallest inside diameter of chimney... 

Height, top of rail to top of chimney.. 


Height, top of rail to center of boiler... 


Water capacity of tank.... 


BY THE ROGERS LOCOMOTIVE & MACHINE WORKS, PATERSON. N. J. 
Total weight in working order........ 98,500 Ibs. | Length of fire-box, inside.......... ... ; ft. rapt in, 
Total weight on driving-wheels........ 50,000 ** | Width of fire-box, inside ............. 

Diameter of driving-wheels............ 4ft. 6 in. | Depth of fire- box, crown-sheet to Brink § 3° : = 
Diameter of truck-wheels. .. Mircea a: of grate..... Rae hee eRaNe ts “* ey, 2 
Diameter of main driving axle-journal. 6% * | Wanker of tubes..... Sor ery 86 
Distance from center of front to center | Outside diameter of sabienits & ob 8x29e) 13% in. 

of back driving-wheels... .......... 6ft. 3  “* | Length of tubes............ ...... 7 ft. 10% “* 
Total wheel-base of engine. Seana § are 27 ‘' o “ | Grate surface........ ..sseeser cers cece 20% sq. ft 
Diameter of cylindérs..... ....... 3 14 “* | Heating surface, Gro-ben.ccc.sccecdect: 76a * * 
Stroke of cylinders, ... .....0...-0...- 22 ‘* | Heating surface, tubes ................ 667% ‘* * 
Outside diameter of smallest boiler ring s2 “* | Heating surface, COON. ..s desk cweeses 743% “* ‘ 





HUDSON DOUBLE-ENDER LOCOMOTIVE. 


BY THE ROGERS LOCOMOTIVE & MACHINE WORKS, PATERSON, N. J. 


Total weight in working order. .. . 


51,100 Ibs. | Length of fire-box, inside.............. 4 ft. 3 

Total weight on driving-wheels........ 30,500 “ | Width of fire-box, inside............... “ 
Diameter of driving-wheels............ 4{ft. of in. | Depth of fire- box, crown-sheet to top 
Diameter of truck-wheels............ Soe Te be.'y ce beiswes i cdes cone ceeas - 4° of * 
Diameter of main driving-axle journal. 5% “* | Number of RAMI, Jinn vindninksscaeigamen 100 
Distance from center of front to center Outside diameter of tubes............ 2 in. 

of back driving-wheels.............. Git. o -“* "| Eigieees OE RUREE i, «i. 50 ccnsa cic cscssvcd 10 ft. 2% * 
Total wheel-base of engine....... .... A See ee 8% sq. ft. 
Total wheel-base of engine and tender.39 ‘“* 234 “* | Heating surface, fire-box........ ..... Rae: 
Diameter of cylinders................. 12 “* | Heating surface, tubes ..............-. cus *“ 
Stroke of f cylinders. Shine ch ua. aenin 20 “* | Heating surface, total................. wn 
Outside d ter of liest boiler ring 30% ** 





in, | MOISE MOERER 6 o.0occcstatdicpiaetnan 
Size of steam-ports............... .. 
| Size of exhaust-ports............0000. 


Throw of eccentric 
Greatest travel of valve 
Outside lap of valve.. 
| Smallest inside diameter of chimney... 
| Height, top of rail to top of chimney .. 
Height, top of rail to center of boiler . 
| Water capacity of tank 


eee enter ee eeeee 





Double. 
14X1}3¢ in 
14X2% *“* 
ee 
ox “ 
11 “e 
314 46-3" 
6 “ 10} “ 
1,000 gals. 


Double. 


-10% X 1% in. 
-104% X2% ** 
. 4% “ 
. 4%“ 


“ 
ot “ 
23 ft. 4% “* 


a “9 “ 


: »250 gals. 
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CATECHISM OF THE LOCOMOTIVE. 
(Revised and enlarged.) 





By M. N. FORNEY. 





(Copyright, 1887, by M. N. Forney.) 





(Continued from page 90.) 


CHAPTER XXIV. (Continued.) 


PROPORTIONS OF LOCOMOTIVES. 


QUESTION 623. 
a boiler depend ? 

Answer. First, upon the size of its grate and fire-box, be- 
cause more fuel can be burned in a large fireplace than in a small 
one ; second, on the amount of heating surface to which the 
products of combustion are exposed ; and, third, on the draft 
produced by the blast or exhaust steam. Of course the amount 
of steam generated is also dependent upon a great variety of 
other circumstances, such as the nature of the combustion, the 
firing, the arrangement of the fire-box, grates, etc., and the 
condition of the heating surfaces ; but these have nothing to do 
with the proportions or size of the boiler. 

QUESTION 624, What are the proportions of boilers used in 
locomotives like that which has been illustrated in these articles and 
represented in Plates LII--V ? 

Answer, The area of the grate is about 18 square feet, and 
the total heating surface about 1,600 square feet. 

QUESTION 625. At what speed are such engines usually run? 

Answer. The speed varies so much under different circum- 
stances, that it is impossible to give even approximately the 
average speed of such engines. 

QUESTION 626. /n what respects is the operation of locomotive 
boilers different from that of nearly all other steam botlers ? 

Answer. The amount of steam generated in proportion to the 
amount of heating surface is much greater in locomotive boilers 
than in any other kind. To produce combustion which will be 
sufficiently active to generate the requisite quantity of steam, 
the fire must be stimulated by the blast created by the exhaust 
steam to a degree unknown in other kinds of boilers. So rapid 
is the movement of the products of combustion that a smaller 
proportion of the heat is imparted to the water contained in the 
boiler, and consequently a less amount of water is evaporated 
in proportion to any given amount of fuel than in boilers in 
which combustion is less violent. The combustion is often less 
complete, because the strong draft does not allow time for a per- 
fect combination of the gases which produce combustion. 

The supply of steam which a locomotive boiler must furnish 
is also much more irregular than the demands made upon any 
other kind of boiler. At one time the fire must be urged to the 
greatest possible intensity, in order to furnish steam enough to 
pull a train up a steep grade. When the top is reached the de- 
mand ceases, and the boiler can be cooled. The load which a 
locomotive can pull over a given line of road is usually limited 
by the utmost capacity of the boiler to supply steam at these 
critical periods. 

QUESTION 627. What relation is there between this irregular 
action and the size of the boiler ? 

Answer. The smaller the boiler, or rather the larger the 
amount of steam which must be generated ina given time in 
proportion to the heating surface, the more must the fire be 
urged ; and therefore the smaller the boiler in proportion to the 
work it must do, the less will be its economy. In order to pro- 
duce a rapid combustion in a small boiler, it is necessary to 
contract the exhaust nozzles in order to create a draft strong 
enough. In doing this the back pressure on the pistons is very 
much increased, and when the blast becomes very violent a 
great deal of solid coal is carried through the tubes and escapes 
at the smoke-stack unconsumed. At the same time large quan- 
tities of unconsumed gases escape, because there is not time for 
combustion to take place in the fire-box. The fact that with a 
violent draft the flame and smoke are in contact with the heat- 
ing surface for a sensibly shorter period of time also has its in- 
fluence ; as less heat will be imparted to the water if the products 
of combustion are only $y of a second instead of +35 in passing 
through the tubes. 

There is another consideration which should be taken into ac- 
count in this connection, which is, that if a boiler is so small that 
it is worked nearly up to its maximum capacity at all times, it 
will be impossible to accumulate any reserve power in it in the 
form of water heated to a high temperature to be used as occa- 
sion may require. Witha boiler having a great amount of heat- 
ing surface and capacity for carrying a large quantity of water, 


On what does the steam-genétrating capacity of 





the latter can be heated at times when the engine is not work- 
ing hard, and the heat thus stored up in the water can then be 
ased when it is most needed. ‘Thus we will suppose that to pull 
a train of cars on a level 250 lbs. of steam are consumed per 
mile. On agrade of 30 feet per mile the resistance will be three 
times what it is on a level, and therefore three times the quan- 
tity of steam will be consumed, so that the boiler must then evap- 
orate 750 lbs. of water per mile. Now, to convert 250 lbs. of 
water heated up toa temperature due to 130 lbs. of effective 
pressure, or 355.6 degrees, into steam of that pressure will re- 
quire 216,575 units of heat. If at the same time that this steam 
is being consumed, we pump into the boiler 250 lbs. of water 
of a temperature of 60 degrees, 73,900 more units of heat will 
be needed to raise the water to the temperature due to 130 lbs. 
effective pressure, so that on the level part of the road it would 
be necessary to transmit to the water in the boiler 216,575 +- 
73,900 = 290,475 units of heatina mile. If there is no room 
in the boiler for storing a surplus quantity of hot water, it will 
be necessary on a grade as fast as the steam is consumed to 
feed an equivalent amount of cold water to take the place of 
that which was converted into steam, so that on a 30-feet grade 
it would be necessary to convert at the rate of 750 lbs. of hot 
water into steam ina mile, which would require 649,725 units 
of heats, and at the same time heat an equal amount of cold 
water to a temperature due to the pressure of the steam, which 
would require 221,700 more units. So that it will be necessary 
to transmit at the rate of 871,425 units of heat to the water per 
mile. Now, if the boiler was so large that more water could be 
pumped into it and heated than was used on the level portion 
of the road, and could be stored up in the boiler for future use, 
the pumps might be either partly or entirely shut off. when the 
engine was working the hardest on the grade. In this way, in- 
stead of being obliged to convert hot water into steam, and at 
the same time heat an equal amount of cold feed-water, there 
would be a surplus of hot water stored up already heated. It 
would therefore only be necessary to convert this hot water 
into steam, which will require a transmission of heat to the water 
at the rate of 649,725 units of heat instead of 871,425. It must 
be remembered that on nearly all roads there are certain diffi- 
cult places which practically limit the capacity of the locomo- 
tives on that line. If therefore the capacity of the engines can 
be increased at those points, their capacity over the whole line 
is increased. It will be seen by the above illustration that by 
having a large boiler it is necessary for it to do very much less 
work at the critical period, when, as every locomotive runner 
knows, it is often of the utmost importance to make use of 
every possible available means in order to pull the trains. It 
is true that on a very long grade the supply of surplus hot water 
would soon be exhausted, but evenin such cases there is usually 
one place, owing to a curve or other cause, which is more diffi- 
cult to surmount than any other, in which case it will be neces- 
sary to use more steam for a short time than the locomotive can 
generate if the boiler is fed continuously. For such cases a 
surplus of water can be used. But even if the resistance is 
equal over the whole length of the incline, still the large boiler 
will have the advantage, because it can at all times generate 
more steam than a smaller one. It may therefore, we think, 
safely be assumed that locomotive boilers should always be made 
as Jarge as the weight of the Jocomotive will permit. 

QUESTION 628. What effect does the size of the driving-wheels 
have upon the combustion and evaporation of locomotive boilers ? 

Answer. AS small wheels make more revolutions in running 
a given distance than large ones, there will be more strokes of 
the piston with the former than with the latter, if the locomotive 
in both cases runs at the same speed. As smaller cylinders are 
usually employed with small wheels, the blast up the chimney 
is then composed of a larger number of discharges of steam, 
but each one of less quantity, than when larger wheels and cyl- 
inders are used. In the one case the “ puffs’’ of steam are 
many and small, and in the latter few and large. If the cylin- 
ders are proportioned by the rule which has been given for that 
purpose, the amount of steam discharged in running any given 
distance will be the same with engines of the same weight hav- 
ing large and those with small wheels, the only difference being 
that it will be subdivided into a greater number of discharges in 
the one case than in the other. Now, it is found that the draft 
of engines is much more effective on the fire when the blast is 
thus subdivided, that is when small wheels and cylinders are 
used, than it is with large ones, and therefore more steam is 
generated with the former than with the latter. 

QUESTION 629. What relation is there between the size of the 
wheels and that of the boiler? 

Answer. As has been explained, the size of the boiler is 
limited by the weight of the locomotive. The boiler and its at- 
tachments of an American type of locomotive, when the former 
is filled with water, weigh about half as much as the locomotive ; 
therefore unless we increase the weight of the latter or decrease 
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the weight of the machinery, we cannot increase the size of the 
boiler. Now, large wheels are heavier than small ones ; they 
require larger cylinders, stronger connections, heavier frames, 
and in fact nearly all the parts of the machinery used with large 
wheels must be heavier than are required when small wheels are 
used, Therefore, by decreasing the size of the wheels all the 
other parts of the engine proper can be made lighter than is 
possible if large wheels are used, and thus the size and weight 
of the boiler can be increased without increasing the whole 
weight of the locomotive. There is, of course, a practical limit 
below which the size of the wheels cannot be reduced, because 
the speed of the piston would become so great as to be injurious 
to the machinery. By reducing the stroke, however, with the 
diameter of the wheels, the evil referred to may be obviated to 
a great extent. A cylinder with a large diameter and compara- 
tively small stroke has also the advantage that there is less sur- 
face exposed to radiation of heat than there is in a cylinder in 
which these proportions are reversed. 


CHAPTER XXV. 
THE WESTINGHOUSE AUTOMATIC AIR-BRAKE, 


QUESTION 630. 
and cars for? 

Answer, The brakes are for the purpose of reducing the 
speed of such vehicles, or stopping them quickly when they are 
moving. 

QUESTION 631. 
ated ? 

Answer. The brakes which are most commonly used on 
railroads consist of metal or sometimes wooden shoes, which 
are attached to transverse beams, and suspended so that the 
shoes can bear or rub against the treads of the wheels. The 
beams are connected to levers, and the levers are connected to- 
gether by rods and by achain to a windlass, which is wound 
up by a crank or hand wheel, and the brake-shoes are thus 
pressed against the treads of the wheels, and the friction which 
is thus produced resists the motion of the vehicle and causes 
it to run slower or stops it. 

QUESTION 632. What difficulty is encountered in using brakes 
of this kind which are applied by hand? 

Answer. In cases of danger it takes too much time to apply 
such brakes. Ifa fast-running train encounters any obstacle 
or obstruction on the track the brakes cannot be applied 
quickly enough to stop the train in time to avoid an accident. 

QUESTION 633. What was the air-brake designed for ? 

Answer. It was designed to apply brakes quickly by means 
of compressed air instead of hand power, and also to place the 
control of the brakes in the hands of the locomotive runner. 

QUESTION 634. How were the first air-brakes constructed ? 

Answer. The first air-brakes designed by Mr. Westinghouse 
consisted of an air-pump, driven by steam, on the locomotive 
for compressing the air, and a reservoir on the engine or tender 
for holding the compressed air. The tender and each car had a 
cylinder and piston underneath its body, the pistons of which 
were connected to the brake-levers. Each car had a pipe, called 
a brake-pipe, extending its whole length and connected to the 
brake cylinder, the pipes on adjoining cars and the tender being 
connected together by flexible hose. The tender-pipe was 
connected to the air reservoir with a valve, by which com- 
munication could be opened or closed between the pipe and 
the reservoir. The latter was pumped full of air of a pressure 
of 30 or 45 lbs. per square inch. When it was desired to apply 
the brakes, communication was opened between the air reser- 
voir and the train-pipe. The compressed air in the reservoir 
then flowed through the train-pipes to the cylinders and forced 
the pistons outward. The force exerted on the pistons was 
communicated to the brake-levers, thus pressing the brake- 
shoes against the wheels. This form of brake was named the 

** straight’’ air-brake by the men who used it. 
QUESTION 635. What difficulty was encountered in using 
this form of brake? 
Answer. If the train consisted of more than a few cars con- 
siderable time was required for the air to flow from the reser- 
voir through the brake-pipes to the cylinders. When danger is 
imminent a very small fraction of time is of the utmost im- 
portance. It was therefore found that this form of air-brake 
would not act quickly enouga in case of danger, and it was also 
found that in the event of the bursting ofa coupling hose or brake- 
pipe, the supply of air to the cars behind the rupture was cut off 
and the air in the reservoir escaped, and the brakes would not 
work. As such ruptures were liable to occur at times when 
the brakes were most needed, it was a serious defect. It was 
also found that if a train broke in two that then the brakes 
could be applied to the front end of it and would stop it, where- 
as it had no control over the back portion, which was liable to 
run into the front part and thus cause a dangerous collision, 
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QUESTION 636. How were these difficulties overcome ? 

Answer. Mr. George Westinghouse, Jr., devised and in 
1872 patented what is called the Automatic Air- Brake, and 
which is now generally used on passenger and to some extent 
on freight trains in this country. 

QUESTION 637. How is the automatic air-brake constructed ? 

Answer. Its general arrangement is shown in Plate VI, 
which represents a side view and plan of a locomotive, tender, 

and car, and a view looking at the back end of the locomotive. 
The pipes and reservoirs are colored blue, and the other parts 
of the brake are colored red. In fig. A the running gear of 
the tender and car are shown in section, and in fig. B the 
bodies of the tender and car are supposed to be removed and 
are indicated by dotted lines only. 

The automatic brake consists of the same parts as the first or 

“* straight” air-brake had—that is, an air-pump, I, figs. A, B, 
_ C; a main reservoir, 2, a brake-pipe, 3 3 3° 3, 3° 

for conveying air from the main reservoir to the tender 
a? each car behind it; cylinders and pistons, 4, 4’, 4’, on 
each vehicle of the train, which are connected to the brake- 
levers and brake-beams as shown, and as will be more fully 
explained further on. The brake-pipe has a flexible hose con- 
nection, 5, 5’, 5", between adjoining vehicles which have suit- 
able couplings for connecting and disconnecting the hose. 
Instead of having but one air reservoir on the engine or tender 
for holding compressed air, the automatic brake has separate or 
auxiliary reservoirs, 6, 6’, 6", on the locomotive, the tender, 
and each car. The air-pump is connected tothe main reservoir 
by a pipe 7, 7. The main reservoir is connected by another 
pipe, 8, 8, 8, to the engineer’s brake-valve, 9. The brake-pipe 
3, 3, 3" is connected to the engineer’s valve and extends back 
under the tender and cars, and, as already explained, is con- 
nected together between the different vehicles by hose, 5, 5’, 
5", and to the auxiliary reservoir by pipes 10, 10’, 10”, and the 
auxiliary reservoirs are connected to the brake cylinders by 
other pipes, 11, rz’, 11". The pipes 10, ro’, 10” and I1, 11’, 
11’ communicate with the auxiliary reservoirs through ingen- 
ious valves, 12, 12’, 12”, called triple-valves, whose construc- 
tion and operation will be explained further on. 

The cylinders have pistons which are connected to a system 
of brake-levers shown in the engravings. These levers are 
connected to the brake-beams 13, 13’, 1%’, which have shoes on 
their ends that bear against the treads 0: the wheels. 

QUESTION 638. How does the automatic air-brake operate ? 

Answer. Its operation is as follows: Before the train starts 
steam is let on to the air-pump, which then pumps or com- 
presses air which passes into the main reservoir 2 through the 
pipe 7, 7. Communication is then opened by means of the en- 
gineer’s valve between the pipe 8.8, which is connected to the 
main reservoir and the brake-pipe 3, 3’, 3’. 

The compressed air then flows from the main reservoir 
through the pipe 8, 8, engineer’s valve 9, and brake- -pipe 3, 3’, 
3’, thence through the branch pipes 10, 10’, 10” and triple- 
valves 12, 12’, 12” to the auxiliary reservoirs. When the reser- 
voirs and brake-pipe are filled with compressed air of about 70 
Ibs. pressure per square inch, the train is ready to start, 

The triple-valves are constructed so that as long as the brake- 
pipe is filled with compressed air communication between = 
auxiliary reservoirs 6, 6’, 6” and the brake- -cylinders 4, 4,4" 
closed, but as soon as the pressure in the brake-pipe is roiaiied 
the triple-valves open communication between the auxiliary 
reservoirs 6, 6’, 6” and the brake-cylinders 4, 4’, 4” through the 
pipes 11, 11’, 11”. If, then, some of the compressed air in the 
brake-pipe is allowed to escape, and the pressure in it is thus 
reduced, the triple-valves will open, so that the air in the aux- 
iliary reservoirs can flow into the brake cylinders, which will 
then force out the pistons and apply the brakes. The engi- 
neer’s valve is constructed so that by turning a handle shown at 
g in the plan it allows the air in the brake-pipe to escape, 
which reduces the pressure in the pipe. To apply the brakes, 
then, all that the engineer must do is to turn the handle of the 
valve 9. 

QUESTION 639. After the brakes have been applied, how are 
they released ? 

Answer. The handle of the engineer’s valve g is turned so 
as to close the opening for the escape of the air from the brake- 
pipe, and at the same time communication is made between 
the main reservoir and the brake-pipe. The compressed air 
stored in the main reservoir then flows into the brake-pipe, 
which closes the triple-valves, and at the same time they allow 
the air in the cylinders to escape, and a spring in the pistons 
forces them inward and releases the brakes, 

QUESTION 640. Jn practice what is essential in applying au- 
tomatic brakes ? 

Answer. Incase of danger it is essential that the brakes 
should be applied as quickly as possible, and it is also important 
that the engineer should be able to apply them either gradually 
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or as rapidly as circumstances may require—in other words, 
that he should be able to regulate the pressure on the brake- 
shoes to stop slowly or quickly, or to increase or diminish it at 
pleasure, or at times release the pressure on the wheels in- 
stantly. 

QUESTION 641. 
brakes ? 

Answer. It has been explained that when the pressure of the 
air in the brake-pipe is reduced, that the triple-valves open 
communication between the auxiliary reservoirs and the brake 
cylinders so that the compressed air in the reservoirs then 
flows into the cylinders and applies the brakes. If therefore a 
coupling hose should burst or a train break in two, or any 
other accident should occur so that the compressed air in the 
brake-pipe would escape, the brakes would go on of themselves, 
or be applied automatically. 

QUESTION 642. On what does the automatic action of the 
brakes depend ? 

Answer, Chiefly in the triple-valves and their connection 
with the auxiliary reservoirs and the brake-cylinders. Fig. 368 
is a perspective view, and shows one end of the auxiliary reser- 
voir A, the cylinder 2, with the triple-valve C shown in section. 
D D is the brake-pipe, to which the triple-valve is connected by 
the pipe Z. It is also connected to the cylinder 2 by the pipe 
F F, and to the auxiliary reservoir by the connection 2. 

QUESTION 643. How is the triple valve cons'ructed, and what 
ts its operation ? 

Answer. Its construction is shown in fig. 369, which represents 
a section of the valve. It consists of a piston, 5, which works 
in the cylindrical chamber 2. The rod or stem of this piston 
engages with a slide-valve, 6. When the engineer's valve is 
turned so that there is communication from the main reservoir 
through the valve to the brake-pipe, the air from the reservoir 
enters the triple-valve at /, passes through the four-way cock 
13 by passages a 6c and drain-cup A to the cylinder 2, forcing 
the piston 5 into its normal position as shown in the engrav- 
ing. The air then flows through a small groove—shown at 7 
on the left-hand side of the piston—past the piston into the 
valve chamber C above it, and through the passage C & and 
pipe G into the auxiliary reservoir, while at the same time there 
is an open communication from the brake-cylinder to the at- 
mosphere through the pipe 7 and passagesdefgh. Air will 
thus continue to flow into the auxiliary reservoir until it is filled 
with air of the same pressure as that in the brake-pipe. 

If now the air in the main brake-pipe F is allowed to escape 
by means of the engineer’s valve, or through accident, such as 
the bursting of a hose, the pressure of the air in the brake-pipe 
F and chamber BZ, below the piston 5, will be reduced, where- 
upon the greater pressure in the auxiliary reservoir and above 
the piston 5 will force it downward past the groove at 7 and 
close it. As the piston descends it moves the slide-valve 6 
with it and uncovers the passage fso as to permit air to flow 
directly from the auxiliary reservoir through the pipe G, pass- 
ages £ fe dand pipe / into the brake-cylinder, which applies 
the brake. 

To release the brakes, air from the main reservoir must be 
admitted, by means of the engineer's valve, into the main 
brake-pipe from the main reservoir. As the pressure in the 
main reservoir is greater than that in the auxiliary reservoir, it 
forces the piston 5 and slide-valve 6 back to the position 
shown in the engraving, which allows the air in the brake- 
cylinder to escape through the pipe H and passage de / g h. 

To apply the brakes gently, a slight reduction is made in the 
pressure in the main brake-pipe, which moves the piston down 
slowly. The slide-valve 6 has a conical valve, 7, called a 
graduating valve, which closes the passage 7. A pin, m, in the 
piston-rod engages with the valve 7, so that when the piston first 
begins to miove downward it pulls the valve 7 with it and opens 
the passage 7. As the piston moves further the collar m en- 
gages with the slide-valve and carries it downward with it until 
the port / is over the passage f and the piston 5 comes in con- 
tact with the graduating stem 8 andspring 9. Air from the aux- 
iliary reservoir then flows through holes (shown by dotted 
lines above 7) in the side-valve, and passes by the passages / f 
ed to the brake-cylinder. When the pressure in the auxiliary 
reservoir has been reduced, by expanding into the brake- 
cylinder, until it is of the same pressure as that in the main 
brake-pipe, the graduating spring 9 pushes the piston up far 
enough to close the small valve 7. This causes whatever press- 
ure there is in the brake-cylinder to be retained there, thus 
applying the brakes with a force proportionate to the reduction 
of pressure in the brake-pipe. It will thus be seen that it is 
important to be able to regulate and control the pressure in the 
main brake-pipe. This is done by means of the engineer’s 
brake and equalizing discharge-valve. 

QUESTION 644. What is the four-way cock 13, fig. 309, for? 

Answer, This cock is used to shut off the brake cylinder 
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and auxiliary reservoir with which it is connected, if from any 
cause it is desirable to have the brake on any particular car in- 
operative. Todo this the-handle X, which is connected to the 
plug 13, of the cock is turned from a horizontal position, X, to 
an intermediate one, shown by the dotted lines. This leaves 
the main brake-pipe unobstructed to supply air to the other ve- 
hicles in the train. If the handle X of the cock is turned down 
to the position indicated by the dotted lines at 4/, there is then 
a direct communication from the main brake-pipe to the brake- 
cylinder through a channel a ¢ d—the triple-valve and auxiliary 
reservoir being cut out—and the apparatus can be worked as a 
non-automatic brake by admitting air into the main brake-pipe 
and brake-cylinder to apply the brakes. 

QUESTION 645. What is the lower chamber A for? 

Answer. This is called a drain-cup, and its object is to col- 
lect any water which may accumulate in the pipes. The water 
can be removed by unscrewing the plug 10 in the bottom of the 
cup. 

QUESTION 646. Why is it essential to have an excess of press- 
ure in the main reservoir over that in the main pipe and auxiliary 
reservoirs ? 

Answer. When the brakes are applied, as has been ex- 
plained, the piston 5 in the triple-valve, fig. 369, is forced down 
in the cylinder B. To release the brakes this piston must be 
forced up in the cylinder to the position shown in the engrav- 
ing. To do this promptly and with certainty it is absolutely 
essential in long trains, and is of great importance in short 
ones, to have an excess of pressure in the main reservoir, so 
that when air is admitted to the brake-pipe the pressure below 
the pistons in the triple-valves will be considerably greater than 
that above it. If it is not considerably greater it may not raise 
the pistons into the position they must occupy to release the 
brakes. The method of increasing the pressure in the main 
reservoir will be explained further on. 

QUESTION 647. How is the engineer's brake and equalizing 
discharge valve constructed, and how does it operate ? 

Answer. The construction of this valve is shown in figs. 
370 to 378, fig. 370 being a vertical section on the line / ¢ of fig. 
371, which is a plan with the valve 13 removed, and fig. 373 a 
similar section on the irregular line v 4 ¢ f + 19 of fig 374; 
fig. 374 a horizontal section on the line # g of 370. The pipe 
X connects with the main reservoir, and Y with the brake-pipe. 
Fig. 372 is a plan of the rotary valve 13. This valve has an 
opening or ‘‘ supply port,” a (shown also in fig. 370), anda 
cavity, c, in its under side analogous to the exhaust cavity in an 
ordinary slide-valve. This cavity is represented by dotted shade 
lines in the plan, and also in figs. 375 to 378. The valve also 
has another small port, 7, which passes entirely through it— 
as shown in fig. 373—and a small cavity, #, also indicated by 
dotted shade lines in the various plans. 

Fig. 375 represents a plan of the rotary valve 13 on its seat, in 
the position it would be placed to release the brakes, and where 
it would be left when the engine has completed its run. To 
prepare for another run, steam is turned on and the air-pump 
is started, which forces air into the main reservoir, which is 
connected to the engineer's valve by the pipe_X, fig. 370. When 
the rotary valve is in the position shown in fig. 375 the supply- 
port a in the valve is over the cavity 4 in the valve-seat. This 
cavity is also shown in figs. 370 and 371, and in figs. 375 to 
379 the part which is uncovered by the port a is represented by 
black shading, and that which is covered by the valve is shaded 
with round dots. When the valve is in the position shown in 
fig. 375 the cavity cin its under side is over the supply cavity 
6 and also over the port /, which communicates with the main- 
brake-pipe, as shown in fig. 370. When the valve is in the 
position shown air can flow from the main reservoir up through 
the pipe X, fig. 370, into the supply port a, in the valve, and 
into the cavity 4 in the valve-seat, then up into the cavity C in 
the under side of the valve, and from there down into the direct 
application and supply port //, which communicates with the 
main brake-pipe Y, from which it passes to the triple-valves and 
through them to the auxiliary reservoirs. When the rotary 
valve is in this position, the port 7 in the valve is over the port 
ein the seat, which is connected with the chamber D, as shown 
by dotted lines in fig. 370. Air from the main reservoir can 
therefore flow into the chamber D above the piston 17, and 
thence through the port s, which communicates with the pipe 7° 
(as shown by dotted lines s, s’, s’, fig. 374), and thence to a small 
reservoir, 15, Plate VI, that is usually suspended under the 
running board of the engine. The purpose of this reservoir is 
to add to the volume of the chamber D. 

When the auxiliary reservoirs are filled with compressed air 
the rotary-valve is then turned to the II position, or ‘* while 
running’ position, shown in fig. 371 and 377. In this position 
communication between the supply port @ in the valve and the 
port / in its seat is closed. A small hole, 7, in the valve then 
comes over the small feed-port / in the seat, which is connected 
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to the cavity r under the “‘ feed-valve” 21, as shown in figs. 371 
and 374, so that air can then flow from the main reservoir 
through the brake-pipe X, port /, and passage / into the cavity 7. 
The feed-valve is pressed down on its seat by a spiral spring,.20, 
figs. 373 and 374, which has a resistance equivalent to a press- 
ure of air of about 20 Ibs. per square inch. When this addi- 
tional pressure is accumulated in the main reservoir the feed- 
valve is forced open, and the air which escapes passes through 
the ‘‘ feed-port’’ or channel m, fig. 374, to the port /, and thence 
to the brake-pipe Y, fig. 370. At the same time air can pass from 
the port /, see fig. 376, into the cavity ¢ under the valve, and 
thence down through the equalizing port g, in the valve- 
seat, which, as shown in fig. 373, communicates with the cavity 
D above the piston 17. The same pressure is therefore main- 
tained in the chamber D that exists in the feed-port, so that the 
pressure above and below the piston is thus equalized. The 
stem a, fig. 370, of the piston forms a small conical valve which 
is seated above the passage m, and closes it when down. The 
passage communicates with the atmosphere—see fig. 373—so 
that if the piston is moved upward and opens the valve, it 
allows air in the brake-pipe to escape. It will thus be seen that 
when the rotary-valve is in position II, fig. 376, that the same 
pressure is maintained in the chamber J, fig. 370, that exists in 
the brake-pipe. When the valve is in this position no air can 
pass from the main reservoir to the brake-pipe until its press- 
ure is sufficient to open the feed-valve 21, which requires a 
pressure of 20 lbs. per square inch. As the pressure in the 
brake-pipe is exerted against the opposite side of the valve 21, 
it will require an excess of pressure of 20 lbs. in the main reser- 
voir over that in the brake-pipe before the valve 21 will be 
opened, and when it does open air from the main reservoir will 
flow through the pipe X (see figs. 371 and 374), port 7, passage 
Jf, into the cavity 7, and thence through the feed-port m, and 
thence into the cavity / 7 and brake-pipe Y. Consequently 
when the rotary-valve is in the position II, the pump will fill the 
main reservoir with air of a pressure 20 lbs. greater than that in 
the brake-pipe, the object of which has already been explained. 

To apply the brakes for making ordinary stops at stations, 
or service stops, as they are.called, the handle 8 of the rotary- 
valve is turned into position III, figs. 371 and 377. When in 
this position all communication through the valve and its seat 


is closed. The valve handle should then be moved to the IV 
position, or that for the ‘‘ application of brakes for service 
stop.” A small exhaust cavity, f, figs. 372 and 377, on the 


under side of the rotary-valve 13 then establishes communica- 
tion between the two ‘‘ preliminary exhaust-ports” e and h, figs. 
371 and 377, in the valve-seat. The first of these, ¢, connects 
with the chamber J, as shown in fig. 373, and the second, 4, 
leads to the atmosphere (see fig. 374). Air can therefore escape 
up from the chamber J, see fig. 370. through the passage ¢, 
cavity #, and down the passage 4 to the atmosphere. It will 
be remembered that the chamber D is connected by the passage 
Sand pipe 7, figs. 370 and 374, with the brake-valve reservoir 
15, Plate VI. A pressure-gauge, 23, Plate VI, is connected by 
a pipe, 24, 24, to the branch VW/, fig. 370, which communicates 
with the chamber D. 

The gauge 23 has two sets of works in it, one of them con- 
nected as described, and the other connected by a pipe, 25, 25, 
Plate VI, to the pipe which leads to the main reservoir. The 
two hands of the gauge thus indicate the pressure in the main 
reservoir and also in the chamber D. 

In making an ordinary stop, after the pressure in D has been 
reduced about 8 Ibs., the handle of the engineer’s valve should 
be restored to the III. or closed position. This reduction of 
pressure in 2 will cause the air below the piston 17, fig. 370, to 
force it and its stem upward, which will open the valve at o 
and allow air in the brake-pipe Y to escape to the atmosphere 
through the ports m and passage m, thus applying the brakes 
gently. This discharge of air continues after the valve handle 
is carried to the III or ‘‘closed’’ position—which allows the 
pressure in the brake-pipe to gradually equalize itself through 
the whole length of the train—and the escape of air from the 
brake-pipe does not cease until the pressure in it has been re- 
duced slightly lower than that yet remaining in the chamber D 
above the piston. The latter is then forced downward, which 
closes the outlet at o and prevents the further escape of air, 
until the operation is repeated, which may be necessary to ap- 
ply the brakes with the desired force. 

QUESTION 648. What difficulty in the application of brakes 
ts the feature of the engineer's brake and equalizing valve, which 
has been described last, intended to overcome ? 

Answer. Inapplying the brakes, especially on long trains, if 
the engineer, instead of allowing the air to escape slowly from 
the brake-pipes, allows a considerable amount of air to escape 
in a short time and then closes the valve suddenly, the air is 
exhausted from the front end of the brake-pipe which applies 
the brakes on the front cars before the pressure in the pipe has 








equalized itself. Theairinthe back end of the pipe then rushes 
forward, and if the valve has been closed suddenly this rush of 
air acts on the triple-valves and is liable to release the brakes 
on the front cars. To avoid this difficulty, the opening of the 
passage 4, figs. 371 and 373, in the valve-face is made extremely 
small, and the chamber D is connected with the brake-valve 
reservoir, 15, Plate VI, so as to increase the volume of air 
which must be discharged before the brakes are applied. As 
soon as the pressure above the piston 17 is reduced lower than 
that below it, in the brake-pipe, the piston moves upward slow- 
ly and opens the valve 0, which permits the air in the brake-pipe 
to escape through the opening x, fig. 373. This discharge of air 
continues after the rotary-valve 13 has closed the opening for 
the escape of air from the chamber J, and does not cease so 
long as there is any difference in the pressure above and below 
the piston, and until the pressure in the brake-pipe has been 
equalized and reduced slightly lower than that yet remaining 
above the piston. So long as there is more pressure below the 
piston than above it the valve o remains open, and is closed 
very gradually as the pressure in the brake-pipes is reduced. 
This, as has been explained, permits the pressure in the brake- 
pipe to become equalized and secures a uniform application of 
the brakes through the whole length of the train. 

When the pressure in the brake-pipe is reduced a little below 
that above the piston the latter is forced down, and closes the 
valve 0, which prevents. the further escape of air until the’ 
rotary-valve handle is again moved to the IV position, fig. 378, 
and the operation is repeated. 

QUESTION 649. How are the brakes released ? 

Answer. The rotary-valve handle 8, fig. 376, is turned back to 
the I position, or that ‘‘ for releasing brakes,’’ shown by figs. 
371 and 375. This, as already described, allows air from the 
main reservoir to flow up through the pipe X, down through ~ 
the port a, in the rotary-valve, into the cavity 4 in the valve-seat, 
and from there up into the cavity ¢ in the under side of the 
valve, and thence down into the passage // and to the brake- 
pipe Y. The pressure in the latter, as has been explained, 
acts on the triple-valve, which closes communication between 
the auxiliary reservoirs and brake-cylinders, and allows the air 
in the brake-cylinders to escape. 

QUESTION 650. Jn case of imminent danger or any emergency, 
how is the brake operated ? 

Answer. In such an event it is, of course, essential to apply 
the brakes as quickly and as forcibly as possible. To do this 
the handle 8 of the rotary-valve is moved to the V or “‘ emer- 
gency stop position,” figs. 371 and 379. The chamber in the 
under side of the rotary-valve then comes over the port / in the 
seat, which connects with the brake-pipe and also with the port 
k, which communicates with the atmosphere. This establishes‘ 
direct communication between the train-pipe and the open air, 
and permits the air in the brake-pipe to escape quickly through 
the large openings of the ports referred to. 


(TO BE CONTINUED.) 


Manufactures. 


Manufacturing Notes. 


THE Dow Positive Piston Pump, which is now being intro- 
duced by the Kensington Engine Works, Philadelphia, is meet- 
ing with a very favorable reception and excellent reports are 
made of its performance. The first Jarge one which was built 
—16 in.—has been in use at Elkton, Md., for two years past, 
giving much satisfaction ; it is at work filling a reservoir and 
has required no attention but to keep the journals lubricated, 
and the Superintendent reports great economy in power. Re- 
cent sales include two pumps to the Remington Paper Mills, 
Watertown, N. Y., for high and low duty, including fire service, 
one of which is already in satisfactory use ; a pump to supply 
a reservoir for Joseph Bancroft & Sons, Wilmington, Del., with 
120 ft. lift, through 6-in. and 8-in. pipe ; a pump for Callaghan 
Brothers’ Cotton Mills, Philadelphia, with lift of 70 ft. through 
600 ft. of 6-in. pipe; two pumps for the Quaker City Dye 
Works, one already in satisfactory use and the other with direct 
attachment to engine; also pumps for the Jessup & Moore 
Paper Company, the American Wood Paper Company, the 
Oneida Knitting Mills, and other parties. This pump was illus- 
trated and described in the JouRNAL for December last. 


THE Keystone Seal & Press Company, New York, has re- 
cently filled orders from a number of different roads for its car-lock 
and seal. These orders include one for a railroad in Guatemala. 
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THE Chicago, Milwaukee & St. Paul Railroad has had two of 
its through trains lighted with the electric light, the electricity 
being furnished by a dynamo in the baggage car ; incandescent 
burners are used. These trains run between Chicago and 
Omaha. 


Tue Transcontinental Car-Lock & Seal Company in Chicago, 
has elected John W. Norris, President and Treasurer ; Warren 
G. Purdy, Vice-President ; J. Edwards Fay, Secretary ; Charles 
E. Davis, Superintendent. 


A PRETTY severe test of steam heating was recently experi- 
enced on the train known as the ‘‘ Golden Gate Special,’’ run- 
ning between Omaha and San Francisco. During part of the 
trip the temperature was 32° below zero, and for a considerable 
distance west of Ogden 20° below. From this temperature the 
train, as it approached the western end of its trip ran into 
weather 60° above zero. The trainmen and passengers, how- 
ever, report that the’ temperature of the cars was comfortable 
throughout the journey. This train is heated by the McElroy 
apparatus, manufactured in Detroit. 


+ 


New Special Tools. 





THE accompanying illustrations show two special tools re- 
cently introduced, which seem to be valuable additions to ma- 
chine-shop plant. 

The first is Leeds’s link miller and slotter, which is intended 
to mill out links to any desired radius. It is designed on the 
principle that the apex of any angle will touch or describe all 


Lon — 

















and diagonal parts of locomotive frames ; it can also be mounted 
on the work and driven by a sliding shaft and universal joints. 
Drilling in all directions can be done with the two taper shanks 
and the horizontal and vertical movements, by loosening the 
nuts shown. This machine does away with the expensive rat- 
chet worked by hand, and it is capable of drilling with as great 
speed as though drilled direct. 

Both of these machines were invented by Mr. P. Leeds, 
Master Mechanic, Louisville & Nashville Railroad, and are 
manufactured by Pedrick & Ayer, Philadelphia. 


& 
> 





Electric Notes. 





THE Eiectrical Engineer gives the following summary of the 
total number and mileage of street railroads operated by elec- 
tric motors in this country : 


In operation. Building. 
Member iol COREG iis ocssSe oj SSctees sews ee 58 00 
Total Mileare WOLKE . 5... 0200 cscccetones 308 220 
Number of motor cars.........6 scecececes 424 287 


This list includes several roads on which electricity has been 
only partially adopted, and on which horses are still in use for 
some of the cars. 


IN the equipment of the electric railroad at Atlantic City, 
N. J., the trolley wire will be of the small size, no larger than 
an ordinary telephone or telegraph wire, which is used on all 
the Sprague roads, and which is characteristic of that system. 









The material of the trolley wire will be of silicon bronze, and 


LEEDS’ LINK MILLER AND 
SLOTTER. 


(Patent applied for.) 


Av 











parts of a circle whose versed sine is equal to the perpendicular 
where the base is formed by the chord of the arc. It can be 
used on a good strong drill press, and will do excellent work. 


It can also be used as an attachment to a universal milling ma- | 


chine. It consists of a jointed frame having dove-tailed slots 
running lengthways to carry a frame that has the link blank se- 
cured in it, this frame is actuated by the screw and hand-wheel 
and describes a circle, according to the angular position of the 
lower or jointed frame ; flanges are cast on the bottom of this 
frame for the purpose of bolting down on the table or platen. 


In the center of the lower frame, at the center of the joint, isa | 


bronze bushing that is set exactly under the center of the drill- 
press spindle ; this serves as a lower support for a boring bar 
and the shank of the milling-tool arbor. In practice it is found 
more convenient to drill a hole in one end of the link to be 
slotted, large enough for a boring bar to pass through, then by 
using a double-end cutter the slot is cut out to nearly the 
finished size ; the link is then moved along ¢ or 4 in. and is cut 
through again until the stock is removed ; a milling cutter sim- 


ilar to a reamer is then used and the slot is finished to the ra- | 


dius for which the link is set. With this attachment a link 20 
in, long is finished in about four hours. Directions for setting 
and operating are furnished for any particular case, and cutters 
or boring bars, milling cutters, arbors and mills made to order. 

The second machine illustrated is Leeds’s horizontal and ra- 
dial drilling machine, which is designed to work on or from a 
drill press. It is mounted on the frame and is driven direct 
from the drill-press spindle. It is useful in drilling the ends 


| its high tensile strength, over 80,000 lbs. per square inch, will 
| enable the overhead system of supports to be of the lightest and 
| most unobtrusive character possible. This trolley wire will be 
re-enforced by the regular system of a main conductor running 
| parallel, according to the Sprague method, and tapped at nec- 
| essary intervals along the line to insure a uniform pressure of 
| electricity at all points of the road. This main conductor is 
| also re-enforced by feeders running directly from the generat- 
| ing station, so that the size and weight of all the overhead 
| work is reduced to a minimum. 
Each car will be equipped with two 15 H.P. Sprague im- 
| proved motors, flexibly suspended to insure against accidents 
| from sudden strain in starting and stopping. The cars will be 
| lighted by electricity, protected by improved lightning arresters, 
| and will be of the finest construction and workmanship. Hav- 
ing a capacity of 30 H.P. upon each, they will be able, if nec- 
essary, to run at the rate of 15 miles per hour, drawing two 
| loaded cars, and can handle any load which it is possible to put 
| on them. 
It is estimated that these electric cars will prove a great at- 
| traction to the many visitors at Atlantic City during the sum- 

mer, and the most complete and expensive car equipments have 
| been adopted in order to handle the large traffic. The first 
| order for car equipments calls for 15 cars with overhead sys- 

tem and power station, but it is expected that this equipment 
| will be increased before long. 

The work on the overhead system for this railroad will be 
commenced as soon as possible, and it will not be long before 
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it is expected that the road will be in operation.— The Electri- 
ctan, 


- 
> 





The Westinghouse Friction Buffer. 


A TRIAL of this buffer was recently made at the Pennsylvania 
Railroad car shops at Altoona, to determine the effect of the 
buffers when applied to freight cars, as well as the relative 
endurance of the buffers and the freight cars themselves. Two 
Pennsylvania Railroad gondola cars had been fitted with fric- 
tion buffers for the purpose of this test. The cars were old 
‘ and weak, and it was intended that the test should be so severe 
as to make them unfit for further service. The tests were con- 
ducted as follows : The two cars were set on a piece of straight 
track and the brakes on one firmly set; an engine hauled the 
other back and then gave it a shot down the track, so that it 
came into collision with the standing car. Fourteen such tests 
were made. In the first the moving ‘car had a speed of about 
five miles per hour ; in the successive tests, up to and including 
the eleventh, the speed was gradually increased, until, in the 
eleventh test, it reached 25 miles perhour. In the twelfth test, 
at a speed of 28 miles per hour, some of the blocking back of 
one of the buffers was smashed by the concussion, and one of 
the car trucks broke loose from its fastenings, and stripped the 
body bolster. This was due to the momentum of the heavy 
truck, and the sudden stoppage of the car body. On the four- 
teenth test, a speed of 30 miles per hour was reached, with the 
result that one center sill on the moving car was cracked near 
the body bolster, and both center sills of the fixed car were 
cracked at the same place ; the drawhead of the fixed car was 
also broken in the shank ; the bolsters under both cars were 
partially stripped from their positions. The buffers, however, 





remained intact and uninjured. The two cars were so badly 
used up as to be unfit for further service, while the buffers will 
be transferred to other cars and continued in service. 


As has been heretofore noted, this buffer is manufactured by | the purpose of building the Fox steel truck, and is erecting 


the Union Switch & Signal Company ; its essential feature is, 
that friction is developed between interlocking sets of thin 
plates, and is brought into play as an aid to the regular draft 
springs in receiving and absorbing the momentum due to 
shocks which occur so frequently in the ordinary process of 
shifting and making up freight trains, and which are of daily 
occurrence on the road when trains are stopped and started, 
or are running over undulating grades. 


> 
Locomotives. 








THE Schenectady, N. Y , Locomotive Works, have taken a 
contract to build six heavy locomotives for the Cleveland, Co- 
lumbus, Cincinnati & Indianapolis Railroad. 

Tue Strong Locomotive, A. G. Darwin, the trial of which 
on the New York, Providence & Boston Railroad was recently 
noted, is now running on the Susquehanna Division of the New 
York, Lake Erie & Western Railroad between Susquehanna 
and Hornellsville. This is a particularly difficult section of the 
road and will give the engine a severe test. 


THE Manchester, N. H., Locomotive Works have recently 


Company, for use on the Central Massachusetts Division. - 





THE work on hand at the Rhode Island Locomotive Works, 
in Providence, includes 25 passenger locomotives with 18 X 
24-in. cylinders for the Union Pacific; 10 passenger engines 
with 18 X 24-in. cylinders, and five Mogul passenger engines 
with 19 X 24-in. cylinders for the Chicago, Burlington & 
Quincy Railroad, besides several smaller orders for other roads. 
These Works have recently added to their smith shop three 
steam hammers made by Bement, Miles & Company in Phila- 
del phia. 

THE Boynton “ Bicycle’”’ locomotive, for a single-rail rail- 
road, which has been built by the Portland Company in Port- 
land, Me., was tried recently in that Company’s yard, and is 
soon to be put at work on a short road, built by its inventor, 
Mr. Moody Boynton. 


THE shops of the Pennsylvania Company in Fort Wayne, 


Ind., are building 10 consolidation engines, with Belpaire fire- 
boxes. 


>. a 


Cars. 


Tue Pullman Car Company is building in its shops at Pull- 
man, IIl., 200 coal cars for the Colorado Midland Railroad. 

THE Buffalo Car Manufacturing Company is building 150 
box cars for the Delaware & Hudson Canal Company, and 200 
for the Cleveland, Columbus, Cincinnati & Indianapolis Rail- 
road. The Company is building an addition to its wood-work- 
ing shop and a new paint shop. 

THE United States Rolling Stock Company has begun the 
manufacture of passenger cars in its Chicago shops ; the first 
order is for 27 cars for a Southern road. 


THE Lehigh Car Manufacturing Company at Stemton, Pa., 


LEEDS’ DRILLING 
MACHINE, 


(Patent applied for.) 


| recently shipped a number of ore cars to the Juragua mines in 


Cuba. 
THE Fox Solid Press Steel Company has been organized for 


shops at Joliet, Ill., near the Works of the Joliet Steel Com- 
pany. The officers of the new Company are: A. J. Leith, 
President; H. S. Smith, Vice-President; W. R. Stirling, 
Superintendent, and E. W. Hughes, Chief Engineer. 


THE Springfield Car & Foundry Company has been organized 
to build car shops at Springfield, Mo. The new company will 
build a car-wheel foundry and freight-car shops in that place at 
once. 


THE car shops of the Pennsylvania Company in Fort Wayne, 
Ind., are running on an order for 200 box cars, 130 for the 
Pittsburgh, Cincinnati & St. Louis, and 70 for the Pittsburgh, 
Fort Wayne & Chicago Road. These cars are to be of 60,000 
Ibs. capacity and are to be equipped with Westinghouse air 
brakes and Janney couplers. The Graham draft-rigging will 
be used in connection with the Janney coupler. 





— > -= 


Marine Engineering. 


THE Baltimore, Chesapeake & Richmond Steamship Com- 


| pany has contracted with Neafie & Levy in Philadelphia for an 
delivered two Mogul freight engines to the Boston & Maine 


iron passenger boat, to run on the Chesapeake Bay line between 
Baltimore and West Point. This boat will be 240 ft. long, 38 
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ft. beam, and 24 ft. depth of hold, and will have triple-expansion 
engines, with cylinders 21 in., 34 in., and 55 in. diameter and 
36 in. stroke. 

Tue Standard Oil Company has contracted with the Colum- 
bian Iron Works, Baltimore, for a tank steamer to carry 500,000 
gallons of oil. This steamer will be 240 {t. long, 36 ft. beam 
and 234 ft. deep, and will have triple-expansion engines with 
cylinders 19 in., 30 in., and 50 in. diameter and 36 in. stroke. 

Tue William Cramp & Sons Ship & Engine Company, in 
Philadelphia, are building a new steamer for the Morgan Line, 
after the designs of Mr. George B. Mallory, of New York. 
This vessel will be 350 ft. long over all, 42} ft. beam, and 363 ft. 
deep, and will have a carrying capacity of 3,000 tons of freight. 
She will have triple-expansion engines with cylinders 29 in., 45 
in., and 74 in. diameter and 54 in. stroke, and will have four 
boilers 14 ft. diameter and 22 ft. long, carrying a working pres- 
sure of 160 lbs. 


Tue Harlan & Hollingsworth Company, in Wilmington, 
Del., have contracted to build a Jarge transfer boat for the New 
England: Terminal Company, to run between Jersey City and 
the Harlem River station in place of the old Maryland, which 
was recently destroyed by fire. This boat will be a side-wheel 
steamer 280 ft. long, 44 ft. beam and 17 ft. depth of hold, and 
will be driven by two independent compound engines, one to 
each wheel. Work on this boat is to be hurried as much as 
possible. 

OO 


Pig Iron Production in 1888. 


(From the Budletin of the American Iron and Steel Association.) 


THE total production of pig iron in the United States in 1888 
was 7,269,628 net tons, or 6,490,739 gross tons, against 7,187,- 
206 net tons, or 6,417,148 gross tons, in 1887. The production 
in 1888 was slightly in excess of that of 1887, and was the larg- 
est in our history. The extraordinary activity of the furnaces 
in the last few months of the year, notably in November and 
December, brought the total production far above the figures 
indicated by the statistical results of the first half of the year 
and by subsequent unofficial statements. While an increased 
production in the last half was anticipated, general surprise 
will be expressed upon learning how great it has been, which 
is shown as follows : 


Production. Gross tons. 


3,020,092 

; 31470,647 

The total production of pig iron in this country since 1881 
has been as follows, in gross tons : 


Years, Gross tous. | Years. 


ERactkeettbacceee <0 00 9441944,254 4,044,526 
DRS bid a basvace inde onneQgeee, 902 1 5,683,329 
MR Aa aa thas on 0% wack eee GPGNO: | TEBZ. 65. cscs cowevccs ccs cuned 6,417,148 

4,097,858 | 1888......-.... sees we ee 002+ 6,490,739 


Our production of pig iron in 1888, classified according to 


the fuel used, was as follows, compared with the production in 
1885, 1886, and 1887: 


Fuel—Net tons. 
Bituminous 
EDS per Roepe ees 
Charcoal ........ 


Gross tons. 


1885. 
2,675,635 
1,454,390 

399,844 


1886, 
3,806,174 
2,099,597 

4595557 


1888. 
4:745;110 
1,925,729 

598,789 
The anthracite figures include all pig iron made with mixed 

anthracite and coke, as well asthat made with anthracite alone. 
The production of pig iron with anthracite alone is now an- 
nually less than that made with charcoal. 

The production of pig iron in the Southern States in 1887 
did not equal the general expectation, being onlv about 50,000 
gross tons in excess of the production in 1886. But in 1888 the 
Southern pig-iron industry made a great stride forward. The 
production was as follows, compared with the production in 
1885, 1886, and 1887: ‘ 


States—Net tons. 
Alabama 
Tennessee 
Virginia....— 
West Virginia 


1887. 


4.270.635 
2,338,389 
578, 182 


1885. 
227,438 
161,199 
163,782 

69,007 
373553 
317.299 
1,843 
1,790 


1886, 
283,859 
199,166 
156,250 

98,618 

54,844 

46.490 

30,502 

3,250 

2,200 


1888, 


449.492 
267,93t 
197,396 
95.259 
56,790 
39,397 
17,606 
6,587 
2,400 


1887. 
292,762 
250,344 
375.715 

82,311 
41,907 
49,947 
37:427 
4.383 
3,640 
875,179 


929.436 1,132,858 


The increased production of pig iron in the Southern States 
in 1888 over 1887 was over 203,000 net tons. As late as 1865 





he whole country made less pig iron than the South made in 
18388, 

Among the Northern and Western States which increased 
their production of pig iron in 1888 as compared with 1887 
Pennsy!vania is not to be counted ; she made less in 1888 than 
in 1887. Sodid New York, New Jersey, Maryland, Wisconsin, 
and Missouri. Michigan’s and Connecticut's figures for the 
two years do not materially vary. Illinois, Indiana, and Mas- 
sachusetts show slight gains in 1888. Ohio shows a great 
gain, jumping from 975,.53y net tons in 1887 to 1,103,818 net 
tons in 1888, and nearly equalling the production of the whole 
South. 

Notwithstanding the large production of pig iron in the last 
few-months of 1888, there was no increase of unsold stocks 
beyond the quantity on hand at the close of the first six months 
of the year ; on the contrary, there was a decrease. The stocks 
of pig iron which were unsold in the hands of manufacturers or 
their agents at the close of 1888, and which were not intended 
Jor the consumption of the manufacturers, amounted to 336,161 
net tons, against 401,266 net tons on June 30, 1888. 





+ 
The Stearns Flexible Car-Axle Box. 


THE accompanying illustration shows a car-axle box, manu- 
factured and introduced by the American Railway Equipment 
Company of New York. The box is the same as the ordinary 
standard journal box, and in fact the device may be applied to 
any journal box of ordinary form. The arrangement consists 
of four steel balls, placed on top of the box and carrying a 
special cap upon which the equalizing lever of the truck rests. 
These steel balls are about 2 in. in diameter and are allowed to 
play in depressions-about 4 in. deep in the top of the box, the cap 


resting upon them having similar depressions. It is claimed 
that this device allows the journals to remain always in exact 
lines with their bearings, by providing for an oscillating move- 
ment between the box and the load and allowing a certain 
amount of radial movement oncurves. Shocks are thus avoided 
and a very easy motion given to the car. 

No change is required in the style of journal used, or in the 
interior of the box, and it can be used with any ordinary pedes- 
tal, so that it can be very easily applied to trucks now in use. 
This box is in use by the Wagner Palace Car Company and has 
been tried successfully on the New Jersey Central, the New 
York Central, the New York, Lake Erie & Western, the Dela- 
ware & Hudson Canal Company’s lines, the Wabash Western, 
the Cincinnati, New Orleans & Texas Pacific, and other roads. 
The Wagner Company has a large number of its cars equipped 
with this box. 


OBITUARY. 


ALBERT M. SHAw, who died at his residence in Lebanon, 
N. H., January 31, was a well-known civil engineer for many 
years. He had been connected with the Boston & Providence, 
the Old Colony, and many other New England roads. 


P. D. FisHEer, who died in Indianapolis, Ind., January 28, 
had been connected as Assistant and Chief Engineer with the 
Columbus & Hocking Valley, the Kansas Pacific, the Toledo, 











Vol. LXIII, No. 3.] 





ENGINEERING J OURNAL. 


145 








Delphos & Burlington, and many other Western roads. For 
some time past he had been Consulting Engineer of the Lake 
. Erie & Western: Railroad. 


CoLONEL FRANK S. Parrott, who died in Bridgeport, 
Conn., January 29, aged 28 years, studied at Yale College, and 
some years ago became associated with his father and brother 
in the management of the extensive business of the Parrott 
Varnish Company. He was exceedingly popular, was active 
both socially and politically, and his death is regretted by many 
friends. He held a position on the staff of the Governor of 
Connecticut. 


E. S. PHILBRIcK died very suddenly while on his way from 
Boston to his home at Brookline, Mass., February 13. He 
was 65 years old and was widely known as a civil engineer of 
ability, having had charge of many important works, chiefly in 
New England. For some time past he had been Consulting 
Engineer of the Boston & Albany Railroad, and his services 
had been required as Consulting Engineer on railroad, bridge, 
and city works. 


CorNELIUS H, DELAMATER, who died in New York, February 
7, aged 67 years, was the founder of the great Delamater Iron 
Works in that City. He began work at 14 as clerk in a hard- 
ware store, and some years later was clerk in the old Phoenix 
Iron Works. In 1845 he undértook the management of those 
Works in partnership with Peter Hogg, and this firm continued 
until 1857, when Mr. Hogg retired, and the Works were after- 
ward known under their present name. For a number of years 
Mr. Delamater was intimately associated with Captain John 
Ericsson, and many of his inventions were worked and con- 
structed at the Delamater Works. During the war these Works 
did an immense amount of work for the Government, building 
the machinery of many war vessels ; the original M/onitor was 
also built and equipped there. 

After the war Mr. Delamater retired from active work, but 
for a short time only. He resumed the management of the 
Works and continued actively engaged until his death. His 
son, who was associated with him for a number of years, will 
succeed him in charge. 

SAMUEL Morse FELTQN, who died in Philadelphia, January 
24, aged 79 years, was born in West-Newbury, Mass., gradu- 
ated from Harvard College in 1834, and studied civil engineer- 
ing. He was employed in the construction of railroads for a 
time, became Superintendent and Engineer of the Fitchburg 
Railroad in 1843, and left it in 1851 to become the President of 
the Philadelphia, Wilmington & Baltimore Railroad Company, 
which position he occupied until 1865, when he resigned, owing 
to ill heaith. He was soon after chosen President of the Penn- 
sylvania Steel Company, the first company in this country to 
make the manufacture of Bessemer steel rails a commercial 
success, and retained that position until his deathh He wasa 
Commissioner of the Hoosac Tunnel in 1862, and a Govern- 
ment Commissioner of the Union and Central Pacific railroads 
in 1869. He was a member of the Centennial Board of Fi- 
nance, and a director of the Northern Pacific Railroad Com- 
pany from 1870 to 1873, and of the Pennsylvania Railroad 
Company from 1873 to 1883. He leaves a widow, four daugh- 
ters, and three sons. 

Mr. Felton will be chiefly remembered for his successful 
management of the Philadelphia, Wilmington & Baltimore 
Railroad during the war, when such a strain was thrown upon 
the resources of that line as no railroad in this country had 
ever experienced before. Entirely new conditions had to be 
met, new problems solved, and new demands satisfied with 
very little time for decision. Mr. Felton was equal to the po- 
sition, and in it did work quite as valuable to the Government 
as that of many generals in the field. 





>. 


PERSONALS. 





FP BECKER has been appointed City Engineer of Austin, 
inn. 


A. J. PoRTER is now Superintendent of the Kentucky & In- 
diana Bridge at Louisville. 


Joun C. HASKELL has been appointed Superintendent of 
Water- Works at Lynn, Mass. 


CarTain F. M. Ramsey, U.S.N., has been ordered to the 
command of the Brooklyn Navy Yard. 


W. McWoop now has charge of the Car Department on all 
the lines of the Grand Trunk Railway. 








Joun Brooks has resigned his position as Superintendent of 
the Water-Works at Lansingburgh, N. Y. 


J. K. Lape has been appointed General Master Mechanic of 
the St. Joseph, St. Louis & Santa Fé Railroad. 


C. K. DomviLLe will hereafter have charge of the Grand 
Trunk Railway Company’s foundries at Hamilton, Ontario. 


HERBERT WALLIS now has charge of the Locomotive and 
Car Departments on all the lines of the Grand Trunk Railroad. 


E. P. HENDERSON is now Master Mechanic of the Fort 
Worth & Denver City Railroad, with office at Fort Worth, 
Tex. 


Jos Assort, President of the Dominion Bridge Company, 
of Montreal, has opened an office at No, 150 Broadway, New 
York. 


Joun A. CoLemAN, the well-known engineer of Providence. 
R. I., has been elected Commissioner of Public Works of that 
City. 


Hon. WALTER L. Braco, of. Alabama, has been reappointed 
a member of the Interstate Commerce Commission, for a new 
term of six years. 


F. W. CooLBauGH has been appointed Secretary of the 
American Live Stock Express Company, with office at 45 Broad- 
way, New York. 


Joun B. Hem, for seven years past Superintendent of Water- 
Works at Madison, Wis., has resigned that position to go into 
private business. 


JoserH O. Oscoop has resigned his position as Chief En- 
gineer of the Lake Shore & Michigan Southern Railroad, which 
he has held for about a year. 


THomas DowninG has resigned his position as Master 
Mechanic of the Eastern Division of the Atchison, Topeka & 
Santa Fé Railroad. 


Cuares H, Jongs, Jr., has resigned his position as Secre- 
tary of the South Baltimore Car Works, to become General 
Manager of the Suffolk & Carolina Railroad. 


W. M. HucueEs, recently Bridge Engineer in the office of the 
City Engineer of Cieveland, O., has been appointed Assistant 
General Manager of the Keystone Bridge Company, at Pitts- 
burgh. 


CLem. HACKNEY, who recently resigned from the Union 
Pacific, has been appointed Superintendent of Motive Power of 
the Missouri Railroad, taking the place of Mr. O. A. Haynes, 
who has resigned. 


C. L. GouLp, for some years past Chief Engineer of the 
Cleveland & Marietta Railroad, has resigned that position and 
has gone to Chili to take charge of the construction of some 
new railroads in that country. 


J. P. WituiaMs, J. L. Gipss, and GENERAL GEoRGE L. 
BECKER are the members of the new Railroad and Warehouse 
Commission of Minnesota. Messrs. Becker and Gibbs were 
members of the old commission. 


Joun S. Lentz, Master Car-Builder of the Lehigh Valley 
Railroad, will hereafter have the title of Superintendent of the 
Car Department. He will have entire charge of the cars in the 
car shops of the Company, reporting to the Second Vice-Presi- 
dent. 


WILLIAM Voss, Assistant Master Mechanic of the Burlington, 
Cedar Rapids & Northern, and author of articles on Railway 
Car Construction in the National Car-Builder, has accepted the 
position of Assistant Engineer of the Fox Solid Pressed Steel 
Company, with headquarters in Chicago. 


WILLIAM GLYDE WILKINS, late Assistant Engineer of Con- 
struction on the Pennsylvania Railroad, and W. BLEDDYN 
PowELL, late Architect for the same road, have formed a part- 
nership under the name of Wilkins & Powell, at 20 McCance 
Block, Pittsburgh, and 3125 Powelton Avenue, Philadelphia. 
They will practice as engineers and architects. 


Jacos Tomg, for many years a director in the Philadelphia, 
Wilmington & Baltimore Railroad Company, has given §$2,- 
500,000 to establish and endow a manual training school in 
Port Deposit, Md., his native town. It will be for the benefit, 
first, of children of that town, and, secondarily, for those from 
all parts of Maryland. 


WILLIAM H. Burr, formerly on the Mexican National, has 
been appointed Chief Engineer of a French Company, which 
has undertaken to construct several railroad lines in Venezuela, 
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and sailed for that country early in February. He took with 
him as his Chief Assistant CHARLES CoRNER, late Resident 
Engineer of the San Antonio & Aransas Pass Railroad. 





> 


PROCEEDINGS OF SOCIETIES. 


American Society of Mechanical Engineers.—The Secre- 
tary gives preliminary notice of the 19th Convention, which is 
to be held in Erie, Pa., in thelatter part of May. The exact 
date will not be fixed until the sailing day of the steamers, 
which are to take the visiting party to England, has been 
settled. 

Members desiring to present papers at this meeting are re- 
quested to send in manuscripts and drawings before March 16. 

The Secretary announces that the European trip will certainly 
be successful, enough members having signified their intention 
to join to justify the Society in chartering the steamer, and it is 
possible that a second steamer may be necessary. Members 
desiring to join the party are requested to notify the Secretary 
as soon as possible. 


American Society of Civil Engineers.—-At the regular 
meeting in New York, February 6, the Secretary announced 
the deaths of the following members: H. D. Blunden, Nathaniel 
W. Ellis, and Louis Lesage, and of Samuel M. Felton, a fellow 
of the Society ; and the election to fellowship of James J. Hill, 
President St. Paul, Minneapolis & Manitoba Railroad, St. Paul, 
Minn. 

A paper on Cost of Horse Power on Street Railroads in New 
York and Brooklyn, by G. Leverich, was read. This was fol- 
lowed by a paper on Improvement of Channels in Sedimentary 
Rivers, by George H. Henshaw. 

A long discussion arose on the question of balloting on a re- 
newed application for membership. The question was finally 
referred to the Board of Directors. 

The following elections were announced by the Tellers : 

Members: Samuel Lispenard Cooper, Yonkers, N. Y.; 
Séren Theodor Munch Bull Kielland, Buffalo, N. Y.; Samuel 
Clarence Thompson, New York City ; Frank Herbert Todd, St. 
Cloud, Minn.; Schuyler Skaats Wheeler (Junior, 1887), New 
York City. 

Associate; James Frederick Lewis, New York City. 

Juniors: james Benton French, Philadelphia, Pa.; George 
King McCormick, Johnson City, Tenn. 


In place of the regular meeting of February 20 a joint meet- 
ing with the American Institute of Mining Engineers was held, 
at which papers on Iron and Steel were presented and discussed. 


New England Water-Works Association.—A special 
meeting was held in Boston, February 13. In the morning the 
members visited the Chadwick Lead Works, where they wit- 
nessed the manufacture of lead pipes and other products. 

At the business session in the afternoon a paper was read on 
the Quincy Dam, by L. A. Taylor, This was followed by 
papers on Effects of Erosion on the Pacific Coast, by S. M. 
Allis ; Experience with a Sand Blast, J. L. Harrington, with 
another paper on the same subject by Phineas Ball; Painting 
Stand-Pipes, by J. E. Beals ; Placing the Walking-beam in the 
Puritan, by W. M. Hawes ; An Experience with Water Meters, 
by H. J. Holden. The meeting was very largely attended. 


Boston Society of Civil Engineers.—At the regular meet- 
ing of January 16, Arthur G. Fogg, Henry M. Howe, Walter 
H. Richards, and W. S. Whiting were elected members. A 
letter from the Engineers’ Club of Kansas City with reference 
to transfers of membership between local societies was referred 
to the Governing Committee. A Committee was appointed to 
arrange for the annual dinner in March. 

A paper, by George H. Barrus, on Duty Trials of Pumping 
Engines, was read, and a short discussion followed. 


Engineers’ Society of Western Pennsylvania.—-The ninth 
annual meeting was held in Pittsburgh, January 22. The re- 
ports of the officers showed that the Society was in guod condi- 
tion and that the attendance of the meeting had beer large ; 
the financial condition was also good. The President read an 
address reviewing the work of the past and giving suggestions 
for the future. 

The following officers were elected: President, John Brash- 





ear ; Vice-President, A. E. Hunt, Jr.; Directors, William Met- ~ 
calf and M. J. Becker ; Secretary, Colonel S. M. Wickersham ; 
Treasurer, A. E Frost. Five new members were also elected. 

After the close of the meeting a collation was served and a 
social meeting held. 

The Secretary desires to say that engineers from other parts 
of the country who are visiting Pittsburgh are cordially invited 
to attend the meetings, or to call at any time at the rooms of 
the Society in the Penn Building. 


Western Society of Engineers.—At the annual meeting in 
Chicago, January 8, the Secretary submitted amendments to 
the by-laws equalizing the dues of resident and non-resident 
members. 

The retiring President, Mr. Gottlieb, made a brief address in 
regard to the work of the Society during the past year, and 
Vice-President Weston also made an address. The Secretary 
presented his annual report, showing a total of 191 members. 
The receipts for the year, $1,467, and the balance on hand, 
$164. The report noted the work done by the Committees, the 
papers read, and other proceedings of the Society, and urged 
that steps be taken to provide permanent quarters. 

The following elections of officers were announced : Presi- 
dent, E. L. Corthell ; Vice-Presidents, Charles McRitchie and 
Samuel McElroy ; Secretary, John W. Weston ; Treasurer, H. 
W. Parkhurst; Librarian, G. A. M. Liljencrantz ; Trustee, 
Charles Fitz-Simons. 

The proceedings were closed by the annual supper, at which 
speeches were made, and which was attended by about 40 
members. 


Engineers’ Club of St. Louis.—A regular meeting was held 
in St. Louis, January 16. A letter was received from the En- 
gineers’ Club of Kansas City in relation to transfer of mem- 
bers ; this was discussed and then laid over to the next meeting. 

A paper on Wrought-Iron and Steel Eye-bars, by Carl Gay- 
ler, was read, describing manner of making and testing them. 
It was briefly discussed. 

A paper on a Burr Truss, by Professor A. E. Phillips, was 
read, describing a bridge near Lafayette, Ind. This called out 
a long discussion, in which mention was made of several 
wooden bridges which had been standing for from 40 to 50 
years. 

A committee was appointed to present a memorial to the 
Missouri Legislature in favor of the proposed Act for the safety 
of bridges. 


A REGULAR meeting was held in St. Louis, February 6, Ed- 
ward E. Wall, Henry Groneman and Nils Johnson were chosen 
members, and a number of applications were received. 

The special committee on Bridge Reform Legislation re- 
ported progress and the memorial to the State Legislature was 
read. 

Professor J. B. Johnson read a paper on Cable Conduit 
Yokes, their strength and design, giving the results of a num- 
ber of tests made on different forms ot yokes, and submitting 
a design for a new form composed of cast iron, strengthened by 
a steel tension member. This paper called out a discussion in 
which severa] members gave accounts of their experience with 
cable roads in St. Louis and elsewhere. 

The question of transfer of membership was brought, dis- 
cussed, and finally referred to the Executive Committee. The 
question of closer organization among the different engineering 
clubs was brought up and discussed at considerable length, and 
finally. a committee, consisting of S. B. Russel, J. A. Seddon, 
and J. B. Johnson, was appointed, to devise a plan for a closer 
union among the different clubs. 


Minneapolis Society of Civil Engineers.—At the regular 
meeting in Minneapolis, February 6, the papers read were on 
Solar Attachments, by W. R. Hoag, and on Subdivision of the 
Section, by G. W. Sublette. Both were discussed by members 
present. 


Michigan Engineering Society.—A meeting was held at 
Lansing, Mich., January 23. The first paper was on Brick 
Street Pavements, by Professor C. E. Greene, of Ann Arbor, 
which gave qualities desirable for paving brick and detailed 
results of experience in a number of Western, Southern, and 
Eastern cities. The conclusion was that brick was superior to 
many other materials for ordinary street traffic, providing a 
proper selection was made. This paper called out a good deal 
of discussion, general opinion seeming to be somewhat against 
brick and in favor of asphalt. 
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Two sessions were held. Other papers read were on a New 
Method for Longitude, by H. C. Reassons; on Building 
Stones, by Professor W. H. Pettee ; on a Special Agent’s Trip 
in Nevada and Nebraska, by Isaac Teller ; and on Water-Sup- 
ply of Kalamazoo, by William B. Coates. 





Northwestern Society of Civil Engineers and Architects. 
—This Society has been organized in Portland, Ore., with 20 
members. The officers are: President, Captain Cleveland 
Rockwell ; Vice-President, William Stokes ; Secretary, R. A. 
Habersham ; Treasurer, J. Krumbein ; Librarian, H. G. Gra- 
don. 

Engineers’ Club of Kansas City.--A regular meeting was 
held January 21. Henry Goldmark and Gerald Bourke were 
elected members. The Committee on Bridge Reform reported 
progress. 

A paper on Electric Railroads, by A. N. Connett, was read, 
describing several of those now in operation. 

A paper on Shrinking of Material and Settlement of Embank- 
ments, by a member, was read, giving experience in actual 
construction. 





THE annual dinner of the Club was held January 28 ; there 
were present 33 members and several guests. Speeches were 
made and the affair was thoroughly enjoyed by those present. 





A REGULAR meeting was held February 4. Roland Norris, 
A. J. Tollock, R. H. Bacot, and A. R. Meyer were elected 
members. O. Chanute, George H. Nettleton, and Charles F. 
Moss were elected honorary members. 

A paper on Details of Iron Highway Bridges was read by E. 
W. Stern, describing ordinary practice, and speaking especially 
of the Schwedler truss. This was discussed by members pres- 
ent. 





Illinois Society of Engineers and Surveyors.—The fourth 
annual meeting was held at Bloomington, IIl., January 23, 24, 
and 25, when a large number of papers were read, including an 
address from the President, C. G. Elliott, on Drainage of Large 
Tracts of Farming Land. Among the papers read were: The 
Cairo Bridge, by S. E. Balcom ; Brick Construction in Engi- 
neering, by Professor I. O. Baker ; the Metric System, by S. S. 
Greeley ; Experience with a Culvert, by E. A. Hill ; Sewage 
Disposal, by Professor A. N. Talbot ; Springfield Water-Sup- 
ply, by S. A. Bullard; Sources of Water-Supply and Their 
Development, by D. W. Mead ; Mining Plant, by A. C. Bran- 
cher ; a New Mexico Coal Mine, by G. W. Richards ; Methods 
of Measuring Earth Work, by E. L. Morse ; Municipal Engi- 
neering, by A. H. Bell; another paper on the same subject, by 
John W. Alvord ; Section Subdivisions, by Henry C. Niles ; 
Laws Relating to Division of Sections, by Z. A. Enos; Ex- 
terior Boundary of Townships, by F. Hodgman ; Levee Con- 
struction, by E. J. Chamberlain ; Electric Lighting for Small 
Cities, by J. H. Garrett; Railroad Accidents, by S. F. Bal- 
com ; Specifications, by W. D. Clark; Pavements, by G. W. 
Wightman ; a Park Topographical Survey, by E. I. Cantine. 

There were also discussions on a number of subjects of in- 
terest, including Systems of Track-work, Pavements and other 
matters. A large exhibit of drawings was made at the meet- 
ing. During its continuance the members visited the Chicago 
& Alton Shops, the City Water-Works, and other points of in- 
terest in the neighborhood. 

The officers chosen for the ensuing year: President, C. G. 
Elliott, Gilman ; Secretary and Treasurer, A. N. Talbot, Cham- 


paign. 





Railroad Commissioners’ Conference.—The following cir- 
cular from the Interstate Commerce Commission was issued 
under date of January 31, and addressed to the State Railroad 
Commissioners : 

‘** The State Railroad Commissions, with gratifying unanim- 
ity, have heartily approved the suggestion for a general meet- 
ing, and many who desire to attend have indicated the first 
week in March as the most convenient time ; 

“You are therefore invited to participate in a general con- 
ference of Railroad Commissioners, to be held at the office of the 
Interstate Commerce Commission, No. 1317 F Street, in the 
city of Washington, at 11 o’clock A.M., on the 5th day of 
March, 1889. 

‘** Among the subjects which may be properly considered are 
the following : 

‘* Railway Statistics, with especial reference to the formula- 
tion of a uniform system of reporting ; 





** Classi fication of Freight, its simplification and unification ; 

** Railway Legislation, how to obtain harmony in ; 

‘* Railway Construction, should regulation be provided ? 

‘** And such other topics affecting State and Interstate Com- 
merce as may be brought forward by members of the Con- 
ference, the above suggestions not being designed to exclude 
the consideration of any other subjects of common interest. 

** An opportunity will also be afforded for consultation in re- 
spect to the heating and lighting of cars, automatic car-coup- 
Jing, continuous train-brakes, and other matters now more par- 
ticularly within the sphere of State authority. 

‘‘ Brief papers are invited from members of the Conference 
upon any topic deemed of importance. Arrangements will be 
made for preserving a permanent record of the proceedings.” 





Master Car-Builders’ Association.—The following circular 
has been issued by the Secretary, from his office, 45 Broadway, 
New York City. 

‘* At the last Annyal Meeting of the Association, Lake George, 
Saratoga Springs, and Niagara Falls were selected as the three 
places from which a Committee were instructed to select one for 
the place of holding the next Convention. The Committee 
found that it was impossible to make satisfactory arrangements 
for hotel accommodations at either Lake George or Niagara 
Falls ; and as none of the hotels at Saratoga will open as early 
as the second Tuesday in June—the regular time for holding 
the Convention—the Executive Committee authorized the post- 
ponement of the date of meeting to the fourth Tuesday of 
that month, which will be the 25th. The Annual Convention 
for 1889 will, therefore, be held at Saratoga Springs, beginning 
on that date at 10 A.M. 

‘* All who attend the meeting will be entertained at Congress 
Hall, at a charge of $3 per day. One hundred and fifty rooms 
-—the numbers of which have been specified—on the first and 
second floors, will be reserved for tlie members of the Associa- 
tion. Those who wish to engage rooms before the meeting, 
or to secure extra accommodations, should write to H. S. Clem- 
ent, Manager, Congress Hall, Saratoga Springs, N. Y.”’ 





Franklin Institute.—The following is the programme of 
lectures to be delivered before the Institute during the month 
of March : 

March 4: Unwholesome Trades and Occupations, Dr. H. A. 
Slocum. 

March 11: Cable Telegraphy, Patrick B. Delany. 

March 18: The Industries of Pennsylvania, Andrew Carne- 
gie. 





Association of North American Railroad Superinten- 
dents.—It will be remembered that at the last meeting of this 
Association the Committee on Roadway was authorized to offer 
a prize of $50 for the best essay on Track Work, the proper 
care of roadway and the most approved methods of building 
the superstructure of a railroad, accompanied by such estimates 
of cost-as can be drawn by actual experience ; also systematic 
track inspection and the plan of giving premiums. 

Papers to be offered in competition for this prize should be 
sent to C. A. Hammond, Secretary, at 350 Atlantic Avenue, 
Boston, not later than April 10, 1889. Each paper should be 
signed with a motto or an assumed namie, with directions for 
remailing to some railroad officer, giving correct address, to 
which manuscripts will be returned. The paper securing the 
prize will be retained for publication, and the writer’s true 
name will then be obtained by the Committee. 





Railroad Superintendents’ Association of Memphis.— 
This Association has chosen the following officers for the ensu- 
ing year: President, J. H. Sullivan, Kansas City, Memphis & 
Birmingham ; Vice-President, O. M. Dunn, Louisville & Nash- 
ville ; Secretary, A. Gordon Jones, Little Rock & Memphis. 





Central Railroad Club.—A meeting was held in Buffalo, 
N. Y., January 23. A number of members of the New Eng- 
land, New York and Western Club were present, by special 
invitation. A number of new members of the Club were 
elected. 

The annual election resulted in the choice of the following 
officers: President, E. Chamberlain ; Vice-President, A. C. 
Robson ; Secretary and Treasurer, F. B. Griffith; Executive 
Committee, T. A. Bissell, E. Chamberlain, James Macbeth, 
Peter Smith, F. D. Adams, James R. Petrie, and Richard 
Donaby. President Chamberlain made a brief address, 
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A general discussion then followed on the Rules of Inter- 
change, with special reference to the defects which would stop 
a car, and to Oil-boxes and Lids. Incidentally a good deal 
was said about Uniformity in parts of cars. Some suggestions 
for amendments to the rules were made. 

After the meeting those present visited the Car-Wheel 
Works at East Buffalo and witnessed an exhibition of the Gould 
coupler in the East Buffalo yards. The meeting was closed by 
a dinner at the Tifft House. 





New York Railroad Club.—At the regular meeting in New 
York, February 21, the subject was Heating and Lighting Pas- 
senger Cars. The meeting was opened by a paper on Steam 
Car Heating, showing the development and progress made, by 
E. E. Gold ; this was followed by papers relating to different 
systems of heating. 

A paper on Lighting Cars by Electricity was read by Dr. H. 
R. Waite. An exhibition was made on electric lighting, also 
an exhibition of the Pinch system of gas lighting. 


Western Railway Club.—At the regular meeting, February 
19, the subjects for discussion were : 

Standard Axle for 60,000 lb. Cars ; to be opened by a paper 
by Mr. Godfrey W. Rhodes. - 

Tender Trucks; to be opened by a paper by Mr. John 
Hickey. 

Northwest Railroad Club.—At the regular meeting in St. 
Paul, February 5, the subject for the evening was Snow Plows 
and Flangers, continued from the preceding meeting. 

Mr. W. T. Reed read a paper describing different kinds of 
flangers, and giving his experience with them, and recommend- 
ing certain conditions to be complied with. Mr. M. Ellis and 
Mr. A. F. Priest also read papers giving their experience, and 
describing different devices in use. Mr. Ellis estimated the 
cost of running a flanger at $25 per 100 miles. The discussion 
was continued by Messrs. Ward, Lewis, Pattee, Barber, and 
others. 

a 


NOTES AND NEWS. 





The Old Ironsides.—A miniature model of the Old Jron- 
sides, the first locomotive built by Matthias W. Baldwin, in 
1832, and the first locomotive to haul a train in the State of 
Pennsylvania, has been received by Mr. J. E. Watkins, Cura- 
tor of Transportation and Engineering, from the Baldwin 
Locomotive Works, for the National Museum attached to the 
Smithsonian Institute. The workmanship, both internal and 
external, is a perfect reproduction of the original. The in- 
scription states that as early as 1832 this locomotive attained a 
speed of 60 miles an hour, 


Italian Hospital Train.—A new hospital train has re- 
cently been built in Italy, which consists of six cars. Of 
these two are occupied by the surgeons, with their instruments 
and medicines ; one by the kitchen and its attendants ; one is 
used for provisions ; one-half of the fifth is devoted to the 
** hospital administration,’’ leaving only one-half of this car 
and the whole of the sixth for the accommodation of the 
wounded. The Revue Scientifique, in describing this train, 
makes this comment: “‘ lf this train is really intended for the 
service of the wounded, we must be permitted to find some dis- 
proportion between the space allotted to them and that taken 
up by the administrative service and the medical personnel.” 


Algerian Railroads.—In the French Colony of Algiers rail- 
road building has been active for sometime. An important line 
from Bougiah to Beni-Mansour was recently opened for traffic, 
and another main line from Blidah to Medeah is nearly completed. 
At the close of 1888 there were in operation 2,420 kilometers of 
railroad in the colony, owned by six companies, as follows : 
The East Algerian, 786; the Paris, Lyons & Mediterranean 
Company, 513; the Franco-Algerian, 434 ; the Bone-Guelma, 
428 ; the West Algerian, 226, and the Mokta, 33 kilometers. 
The lines now under construction will bring this up to nearly 
3,000 kilometers, or about one-tenth as much as the entire 
French mileage. 


The Reading Elevated Line.—The amended plans for the 
new entrance into Philadelphia for the Philadelphia & Reading 
Railroad provides for the extension of the tracks from Ninth 
and Green streets to Twelfth and Market streets by an elevated 
structure, the entire removal of the tracks on Willow and Noble 
streets from Front Street to the west side of Broad Street, and 
on Ninth Street from Willow to Green, and the construction of 
elevated roads from Green Street to Glenwood Avenue on the 





Ninth Street Line, and from Front Street to Thirtieth on Willow 
and Noble streets and Pennsylvania Avenue. 

The elevated structures on Willow and Noble streets from 
Front Street to Broad, are to contain two tracks, but those on 
Pennsylvania Avenue and from Market Street to Glenwood 
Avenue. are to have four tracks. The lines will be of solid 
masonry trom Twelfth and Market streets to Ninth and Green, 
and from Huntingdon Street to Glenwood Avenue, and from 
Twenty-sixth Street to Poplar on the Pennsylvania Avenue 
branch. The remaining portions will be built on iron columns 
of handsome design. The bridges which cross the streets are 
to be ornamental structures, and the best modern appliances 
are to be used for deadening the sound of trains. 


An English Wall Engine.—The accompanying illustration 
(from /ndustries) shows a small compact engine built to run a 
25-ton overhead traveling crane at the electric light station, 
Deptford, England, by W. H. Allen & Company, of Lambeth. 
This engine, which may be called a diagonal wall engine, is 
intended to drive the cotton rope of the overhead traveler, and 
will itself be fixed against the wall overhead. The steam valve 
will be controlled by a lever, from which hang two ropes, so 
that the engine may be started and stopped from the ground 
level. The arrangement of cylinders being diagonal, the en- 
gine has no dead points, and can be started from any position. 





The cylinders are 5 in. diameter by 5-in. stroke, and the dis- 
tribution of steam is by means of piston valves. The engine 
has been designed for a Loiler pressure of 120 lbs., and is gov- 
erned by a Pickering governor to a speed of 250 revolutions 
per minute. The whole design is exceedingly neat, and the 
oiling arrangements are such as to insure perfect lubrication 
with a minimum of attendance. 


A New Coast Channel.— Work has been begun on a new 
canal or channel whichis to extend from Delaware Bay through 
Delaware, Maryland and Virginia, parallel with the coast, to 
Chincoteague Bay, a distance of about 75 miles. This channel 
is to have a width of 70 ft. and a depth of 6 ft. at low water. 
Very little actual excavation will be required, most of the work 
being dredging through the bays or sounds along the coast, 
and in streams and creeks connecting them. 

The route is from Lewes, Del., up Lewes Creek, and by the 
series of ponds near the head of that stream to Rehoboth Bay. 
Thence it passes through Indian River, Little Assawoman Bay, 
Big Assawoman Bay, and Sinepuxent Bay into Chincoteague 
Bay, down which the channel will be continued to the inlet 
below Assateague Island. The work will be done by the United 
States, the State of Delaware giving the right-of-way where 
necessary. 


The German Navy.—It may be said that previous to 1850 
Germany had scarcely any naval force, and the present navy 
has sprung into existence since that time. Much of the efficiency 
of the navy is due to the thoroughness of the training of the 
seamen and the high attainments of the personnel of the service. 
The last annual report of the German Navy showed that there 
were on the active list 7 admirals, 719 officers of all grades, in- 
cluding engineers and surgeons, and nearly 15,000 men. 
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In the list of vessels are 13 iron-clad ships and 14 iron clad 
cruisers. In the class of unprotected vessels are 9 cruisers, 10 
corvettes, and 5 light cruisers. In all there are 98 vessels, car- 
rying 554 guns, and having a sum total of 182,618 tons displace- 
ment. There are at present 76 completed torpedo boats of the 
first class and 18 in course of construction, some of which are 
very small craft and suitable only for harbor use. . 

he most powerful vessel ever built for the German Navy 
was turned ont from the Thames Iron Works, Blackwall, and 
called the Kénig Wilhelm. In point of armor and heavy guns 
this vessel certainly has claim to the head of. the German Navy 
List, but as to fighting qualities the opinions of foreign naval 
officers are on the whole adverse to the Kdnig Wilhelm. She 
is as clumsy as she is large, and though she is propelled by 
8,300 H.P. and is a floating citadel in herself, the chances of a 
lighter and more manageable vessel against her are undoubtedly 
more favorable than one of her own kind. 

Next to the Kénig Wilhelm, in point of size and armament, 
are the sister battle ships Deutschland and Kaiser. Both of 
these vessels were constructed at Poplar, and were intended, in 
conjunction with the Kénig Wilhelm, to form the nucleus of the 
iron-clad squadron of Germany. Sir Edward J. Reed was the 
designer of these vessels, and they are quicker and more easily 
manceuvered. 

The most serviceable vessels that the Germans can count on 
are the four cruisers Zieten, Blitz, Pfeil, and Hohenzollern. 
These vessels are unprotected, though designed for offensive 
warfare. However, it may be stated that not a few foreign 
officers point to,these four vessels as among the most efficient 
of modern cruisers, 

The most recent addition to the navy is the Greif, a torpedo- 
chaser which is said to be the fastest war-vessel afloat. 


An English Steel Tie.—In the improved steel sleeper of 
Messrs, Cabry & Kinch the jaws and studs are formed by hy- 
draulic pressure entirely out of its own substance, as will be 
seen from the accompanying illustration. The tilt of the rail is 
obtained by pressing up, to the requisite angle, that portion of 
the sleeper only which is immediately under the base of the 
rail, instead of by the objectionable practice of bending the 
whole sleeper upward from the center. This enables the 
sleeper to be laid horizontally, and prevents its moving trans- 
versely in the ballast, thus obviating the necessity for closing the 
ends. The rail is placed in position by slightly tilting it, and 
passing one side of the flange under the inner or Jonger jaw, 
sufficient space being allowed for the outside of the flange to 
clear the shorter jaw, and then by sliding it under the shorter 
jaw, when the wedge-shaped steel split key is inserted under the 
longer jaw, and firmly driven. It will thus be seen that the 
flange is overlapped by both jaws of the sleeper, and that the 
rail cannot be forced out of them by the side pressure of the 
wheels of a passing train, even should the keys be displaced. 
The studs, against which the outside of the flange of the rail 
abuts, insure the permanency of the gauge of the railway, and 
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relieve the jaws of tearing strains. The cost at which this type 
of sleeper can be produced compares favorably with that of the 
ordinary chair and wood sleeper road, while its durability 
should be much greater, and a considerable saving in mainte- 
nance also be effected by its use. A considerable number of 
these sleepers has been laid down on the Central Division of 
the Northeastern Railway in the vicinity of Middlesborough, 
and they are also being laid upon the main line in the Northern 
and Southern divisions where the traffic is heaviest. The 
sleepers are made by Messrs. Bolckow, Vaughan & Company, 
Sheffield.— The London Engineer. 


The Barranquilla Railroad.—The line of the Barranquilla 
Railroad & Pier Company in Colombia, South America, was 
formally opened for business on December 31 last. This line 
is short, but is commercially of great importance ; it extends 
from Salgar to Puerto Colombia, giving the town of Barran- 
quilla connection with deep water, and avoiding the tedious 
transfers and lighterage heretofore required to unload vessels, 





The railroad from Salgar station to Puerto Colombia is 34 
miles long ; the pier at the latter place is 861 ft. long, having 
for 200 ft. at its outer end a width of 33 ft., with double tracks, 
a storehouse 170 ft. long, and unloading cranes. At the end of 
the pier there is 14 ft. of water at low tide, and the pier is 8 ft. 
above high-water level. ; 

The company is now building two additional warehouses, 
each 130 X 30 ft. The equipment at present consists of a 
locomotive and 43 cars, and will soon be increased. 

The work has been done under the supervision and according 
to the plans of Mr. F. J. Cisneros, an engineer well known in 
this country. Mr. Llewellyn Lloyd was Chief Engineer in im- 
mediate charge of construction. 


The Rose Polytechnic Institute.—This Institute, at Terre 
Haute, Ind., is a school especially devoted to the education of 
civil, mechanical, and electrical engineers. It owes its exist- 
ence to the generosity of the late Chauncey Rose, of Terre 
Haute, who bequeathed something more than? $500,000 for its 
establishment and support. It is one of the youngest of the 
technological schools of the country, having been opened in the 
year 1883. 

One of the peculiar features of the Institute is the thorough 
and extensive shop practice of the students in mechanical en- 
gineering. Notonly are machines designed and working draw- 
ings made, but actual construction is required and is made 
possible in extensive workshops, the equipment of which has 
cost over $40,000, care having been taken to make it as com- 
plete as possible. 

In electricity, in addition to the instruments and appliances 
usually found in electrical laboratories, it possesses the most 
complete and accurately adjusted series of Sir William Thom- 
son’s electrical balances in this country, and there is a com- 
pletely equipped testing room for the purpose of calibrating 
and standardizing commercial instruments. 

Another important feature is the restriction placed upon the 
number of students admitted. The plan of the Institute is to 
limit the attendance to such an extent as to realize the great 
benefits arising from small classes. 


Shipbuilding in Scotland.—On the Clyde last year we find 
that the total number of vessels launched was 302, aggregating 
278,970 tons, steamers making up 227,783 tons, and sailing 
ships 51,187 tons. In 1887 the total production was 326 ves- 
sels, aggregating 185,362 tons, including 203 steamers of 147,- 
537 tons, and 123 sailing ships of 37,525 tons. When compared 
with 1886 and 1885, last year’s total is found to show jan in- 
crease of about 100,000 tons ; but 1884 had a larger total to its 
credit by nearly 18,000 tons. In 1882 and 1883, however, the 
production was abnormally high, being’ 391,934 tons and 4I9,- 
664 tons respectively. If the average for the last fifteen years 
is placed alongside the total for the year just closed, it will be 
found that the comparison is not unfavorable to the past twelve 
months, the average being 246,044 tons, and the aggregate for 
1888 278,970 tons. 

In the Forth the same briskness has characterized the year’s 
work, as fifteen vessels aggregating 12,211 tons were launched, 
while in 1887 the tonnage was 5,897 tons, and in 1886, 7,967 tons. 

The production on the Tay is not so great as it was in 1887, 
only eight vessels of 11,197 tons having been built at Dundee, 
while in the’previous year fifteen vessels of 14,245 tons were built ; 
but in the two years preceding that the figure was very much 
less. The work on hand, however, is very much greater, mak- 
ing up a total of eleven vessels of 16,079 tons. Not since 1882 
has there been so good a prospect. 

At Aberdeen there has been a marked improvement inthe 
trade during the year, nine vessels of 6,640 tons having been 
constructed, as compared with six vessels of 1,822 tons in 1887, 
and there are now in course of building nine vessels of 9,110 
tons, whereas at the beginning of last year there were only four 
vessels of 5,114 tons on the stocks.—London Engineering. 


A Japanese Canal.—The Japanese Government has now 
under construction a canal, the principal object of which is to 
carry the water of Lake Biwa to the city of Kioto, to be used 
there for domestic purposes. The main canal, however, has 
been made of sufficient size to be used by boats, which will 
carry freight from the towns on the shore of the lake to Kioto. 
The main canal, which is about six miles long, leaves the lake 
at Otsu, and ends. at a point on high ground adjoining the city 
and at a level of about 138 ft. above the plain upon which the 
town is built. It has a depth of 6 ft.. and varies in width from 
Ig ft. to 28 ft. The entrance from the lake is through a lock, 
which was rendered necessary by the variation of the level of 
the water in the lake, which is as much as Io ft, between a dry 
and a wet season. There are five tunnels on the main canal, 
the longest being about 8,000 ft. from end to end ; the others 
are generally short, The section of these tunnels is 16 by 14 
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ft.; wherever necessary they are arched with brick. There is 
one short aqueduct on ‘the canal, constructed of brick arches. 
From a point near the terminus of the main canal at Kioto a 
branch canal diverges and is carried down by a circuitous route 
to a junction with the old canal already existing in the city, 
which runs through its whole length and then connects with the 
Kamo-Gawa River. This branch canal is not intended to re- 
ceive boats, but is merely a conduit for carrying water, and is 
only 8 ft. wide by 44 ft. deep. The length of this branch canal 
is 4} miles, and there are on it two short tunnels, which are 
circular in form, 6 ft. in diameter.. The total cost of this work, 
which is nearly completed, is $1,250,000, which appears low to 
us; but account must be taken of the extremely low price of 
labor in Japan. The work has been designed by a Japanese 
engineer, Mr. Yanabe, and is being executed under his direc- 
tion. 


New English Steamships.—The shipyards of Harland! & 
Wolff, at Belfast, recently launched the first of two new steam- 
ers which they are building for the White Star Line, and which 
are named the 7eu/onic and the Majestic. These steamers will 
be the longest vessels afloat, and are built expressly for speed, 
being intended for passenger boats. Their dimensions are: 
Length, 582 ft.; beam, 574 ft.; depth, 394 ft.; gross tonnage, 
10,000 tons. They are built of Siemens-Martin steel, and will 





each be propelled by two independent sets of triple-expansion 








engines, driving twin screws, with blades of manganese bronze. 
Their passenger capacity will be 300 first-class, 150 second- 
class, and 750 steerage passengers, and it is promised that the 
accommodations will be better than those on any steamers here- 
tofore built. One feature of these vessels will be the hurricane 
deck, which will have a length of 245 ft., with a clear width of 
18 ft. on each side of the deck-houses. 

The Fairfield Shipbuilding Company at Govan, Scotland, re- 
cently launched a new steamer named the Viinchen, for the 
North German Lloyds. This ship is of steel throughout, is 405 
{t. long, 464 ft. beam, and 33 ft. deep. She will be driven by 
one set of triple-expansion engines, having cylinders 30 in., 50 
in., and 80 in. diameter, with 54-in. stroke. Steam is supplied 
by two double-ended boilers 144 ft. in diameter and 17} ft. long, 
with 12 corrugated furnaces. The ship is provided with a com- 
plete electric plant, and incandescent lights are placed in every 
part of the vessel. A sistership, named the Dresden, which was 
recently built at the same yard, although not designed asa 
high-speed ship, made 14 knots an hour on het trial trip, the 
engines developing 3,000 H.P. These ships will each carry .40 
first-class, 20 second-class, and 2,000 steerage passengers. 


Mining in China.—United States Consul Denby, of Pekin, 
China, reports that the silver mines, situated in the Jeho dis- 
trict, a distance of about 45 miles to the northwestward of Ping- 
Chuan-Chow, are worthy of being tested carefully. An exam- 
ination made by John A. Church, a distinguished American 
mining engineer, shows that a yield of 20 taels per ton may be 
expected. 

In November, 1887, Mr. Church arrived at the Ku-Shan-Tzu 





mines and commenced work there. He reports favorably of 
this mine and thinks that it will pay, and is satisfied that the | 
yield will be from 20 to 30 tons aday. The formation in which | 





the mines are situated is a hard grayish-white limestone, which 
1s bounded on the south and east by granite. 

The valley which is the approach to the mines contains a 
stream of water, which is utilized by the miners in the washing 
of galena from the waste, which was mined and thrown to one 
side in former years. In getting to the ore Mr. Church found 
about 200 ft. of water in the old shaft, but after a month’s 
steady work he succeeded in reaching the bottom of the shaft, 
which was 320 ft. deep, and found a vein 5 ft. thick. Samples 
were carefully selected from the average ore and showed that a 
small vein about 2 in. thick yielded go ounces per ton. Copies 
of assays made by Professor Church show as high as 420 ounces 
of silver per 2.000 lbs. of ore, the average for 20 specimens from 
the Ku-Shan-Tzu ores being 231.5 ounces; the poorest speci- 
men showing 102 ounces. 

Chinese methods of mining, as might have been expected, are 
very crude, but when the American system of mining is intro- 
duced it will have an immense effect upon the development of 
the mining industry. Chinese officials are lending Mr. Church 
every assistance, and his operations are being conducted under 
the immediate auspices of the powerful Li Hung Chang, Viceroy 
of Chi-Li. 


English Locomotive Cranes.—The accompanying illustra- 
tions (from /von) show two cranes built by the firm of Appleby 
& Company, East Greenwich, England. These cranes show 


types which are in very common use in that country, but are 
little known on this side of the ocean. They are exceedingly 
useful for many purposes, and might be used in many places 
here to advantage. yee - 

Fig. 1 shows the general design adopted by the heavier pat- 
terns of portable and locomotive steam cranes. These cranes 
are mounted upon a heavy wrought-iron frame, with wheels, 
springs, and axle-boxes, and are suitable for running on per- 
manent way, and are fitted in all respects iike the rolling-stock 
with which they are intended to work. The engraving shows 
a fixed jib, but they are sometimes fitted with an improved 
chain-and-lever derricking gear by which the jib is held and 
moved with the least possible strain on the framing. 

Another type of cranes is that shown in fig. 2, which repre- 
sents a portable hand-crane suitable for railroad permanent-way 
work, and fitted with a self-acting balance. In this arrange- 
ment the tie-rods, instead of making direct attachment to the 
side frames, have fitted to their lower ends chain sheaves, each 
carrying a chain. One end of each chain is attached to a chain 
barrel fitted with worm and wheel gear, while the other ends 
are coupled to the short arms of two bell-crank levers having 
a fulcrum on the top of the side frames. The lower ends of the 
long limbs of the beJl-crank levers are fitted with weights, con- 
nected by wrought-iron links to the axis of a cylindrical bai- 
ance-weight, which is free to roll on the tail-piece of the crane 
framing. When the load is being lifted, the strain due to the 
weight of the load passes through the tie-bars and chain to the 
short arms of the bell-crank levers, and the strain thus applied 
causes the long arms and weights to rise out of the vertical po- 
sition and to move the cylindrical weights into the position 
shown, or until they are at a distance from the center sufficient 
to counterbalance the load being lifted. When the load is re- 
leased, the levers assume the position shown by the dotted lines. 





